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INTRODUCTION 


Two closely related but different generic units, described 
first by Nees von Esenbeck as T'etrameriuwm and Henrya, have 
long been the occasion for discussion among taxonomists. 
While over a period of years further studies in the field and of 
herbarium material have advanced the understanding of these 
plants, yet the published results in combining and separating 
the two genera have demonstrated that a more critical com- 
parative morphological study was necessary to reevaluate the 
two entities represented and to eliminate if possible further 
confusion concerning them. Consequently studies of herbar- 
ium material in the Henry Shaw School of Botany, supple- 
mented by material generously loaned from many herbaria in 
this country and Europe and of living specimens grown from 
seed in the Missouri Botanical Garden, have been made during 
the past four years. The following paper embodies the results 
of these studies together with some historical, morphological, 
and phylogentic factors, as well as the geographical distribu- 
tion of the genera and species under consideration. 

* An investigation carried out at the Missouri Botanical Garden in the Graduate 
Laboratory of the Henry Shaw School of Botany of Washington University and 


submitted as a thesis in partial fulfillment of the requirements for the degree of 
doctor of philosophy in the Henry Shaw School of Botany of Washington University. 
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Taxonomic History 


Tetramerium and Henrya are generic names which were pro- 
posed by Nees von Esenbeck to designate two genera of the 
natural family Acanthaceae. Complete descriptions and care- 
ful illustrations of them were published in Bentham’s? ‘Botany 
of the Voyage of the Sulphur’ in 1844. In this work, this dis- 
tinguished student of the Acanthaceae characterized four spe- 
cies, namely T'etramerium nervosum and T. polystachyum, 
Henrya insularis and H. Barclayana. Two more species, Tet- 
ramerium hispidum and Henrya scorpioides, were subse- 
quently described by the same author.? Since these last two 
species were published in 1847, further contributions to the 
knowledge of both genera have appeared in literature, such as 
T. glandulosum, T. ovalifolium, and T. ovatwm Oersted in 1854, 
T. platystegium Torrey in 1859, H. costata A. Gray in 1886, 
T. glutinosum Lindau in 1894, H. imbricans J. Donnell Smith 
in 1891, T. aureum, T. diffusum, and T. tenuissimum Rose in 
1895, H. grandifolia Fernald in 1895, H. costata A. Gray var. 
glandulosa Brandegee in 1903, T’. gualanense Robinson & Bart- 
lett in 1907, T. flavum Eastwood in 1909, and 7. nemorum and 
T. geniculatum Brandegee in 1913. 

At the beginning of the author’s studies in 1933, there were 
twenty-five published species and varieties which had been re- 
ferred either to one or the other of these two genera. After 
careful examination of the morphological and other character- 
istics of these plants, with extensive consideration of the tax- 
onomic importance of each character, it is felt that the recogni- 
tion of Tetramerium and Henrya as two related but morpho- 
logically distinct genera, as defined by Nees von Esenbeck, 
clarifies the previously confused condition of this group. The 
present treatment recognizes twenty-five species and vari- 


eties in Tetramerium and twenty-one species and varieties in 
Henrya. 


ACKNOWLEDGMENTS 
For the privileges and use of the facilities of the Missouri 
Botanical Garden and the Henry Shaw School of Botany of 


* Nees in Benth. Bot. Voy. Sulphur, p. 147, pl. 48. 1844. 
* Nees in DO. Prodr. 11: 467. 1847. 


1937] 
HAPP—TETRAMERIUM AND HENRYA 503 


Washington University, the author wishes to express his ap- 
preciation to Dr. G. T. Moore, Director. Appreciation is also 
extended to the other members of the faculty for their helpful 
suggestions in their special fields of study. To Miss N. Horner, 
Librarian, and other members of the library staff, thanks are 
expressed for aid in compiling the bibliographic material. Sin- 
cere gratitude is extended to Dr. J. M. Greenman, Curator of 
the Herbarium, under whose immediate direction this work has 
been done, for his generous and wise guidance and assistance. 

The cooperation of the curators of several herbaria, some of 
which are listed below, in permitting loans of specimens under 
their care has greatly facilitated this work; the author is ap- 
preciative of their generous assistance. The institutions which 
have loaned material for this study and whose specimens are 
cited in this paper are the following: 


B = Herbarium of the Berlin Botanical Garden and Museum. 
CalAcad = Herbarium of the California Academy of Sciences. 
Cop = Herbarium of the University of Copenhagen. 

Cornell = Herbarium of Cornell University. 

D = Dudley Herbarium of Leland Stanford, Jr. University. 

F = Herbarium of the Field Museum of Natural History. 

G= Gray Herbarium of Harvard University. 

K= Herbarium of the Royal Botanic Gardens, Kew. 

M= Herbarium of the Missouri Botanical Garden. 

NY = Herbarium of the New York Botanical Garden. 

P= Herbarium of Pomona College. 

PhilAcad = Herbarium of the Academy of Natural Sciences, Philadelphia. 
Pitt = Herbarium of Carnegie Museum, Pittsburgh. 

Stock = Herbarium of the University of Stockholm. 

UAriz = Herbarium of the University of Arizona. 

UCal = Herbarium of the University of California. 

UMich = Herbarium of the University of Michigan. 

US = United States National Herbarium. 

UTex = Herbarium of the University of Texas. 

Utrecht = Herbarium of the University of Utrecht. 


TETRAMERIUM 
GENERAL MORPHOLOGY 
Roots.—The fibrous root system is not extensive, sometimes 
branching from a slender primary root and producing varying 
modifications in accordance with the habitat. The roots are 
perennial and maintain themselves usually from year to year, 
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the new shoots borne near the base of the old ones. Roots also 
appear frequently in certain species at the nodes of the sub- 
prostrate stems. Taxonomically, they present characters of 
rather infrequent value. 


Stems.—The stems are mostly slender and freely branched, 
the branches opposite. Usually they are more or less terete, 
but sometimes become somewhat quadrangular in cross-section 
with rather rounded angles. The branches are more or less 
herbaceous and die back towards the ground during unfavor- 
able growing seasons ; new shoots develop during more advan- 
tageous periods of growth. The lower forms are commonly 
decumbent-prostrate, ascending, or loosely ascending-spread- 
ing. The pubescence is at first usually evenly distributed; 
later it frequently occurs in lines on alternating sides between 
the nodes, and finally the stem and branches on the exfoliation 
of the bark become glabrous. 


Leaves.—In shape and size the leaves vary considerably on 
the same plant. The primary leaves, when present, are usually 
the larger but fall comparatively early. In some cases their 
shape remains constant in all stages, but in others, the varia- 
tions are so extensive as to have no practical taxonomic value. 
Their margins are always entire. They tend rather frequently 
to be strongly veined underneath and have petioles of varying 
lengths, although they are sessile in one species. In all cases 
the leaves are opposite. Their surface is often more or less 
pubescent, usually more so on the upper surface and more con- 
spicuously so on the midrib and nerves. 


Bracts.—The bracts vary greatly and present probably one 
of the best taxonomic criteria due to their conspicuous appear- 
ance and persistence over a considerable period of time. They 
vary in shape from the broad rotund-ovate type, as in 7’. ner- 
vosum, to the linear type, as in 7. awrewm and T. diffusum. 
The apex is usually mucronulate or occasionally mucronate. 
Often the lower bracts are foliaceous, simulating the younger 
leaves. On the outer surface are found conditions ranging 
from a close even pubescence as in 7’. Standleyi, scattered pu- 
bescence as in 7’. hispidum, to a glabrate condition as shown in 
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T. leptocaule and T. fruticosum. When present, the pubes- 
cence is usually more conspicuous on the midrib and nerves. 
The bracts are also more or less ciliate. The bracteoles are 
present in a majority of the species. In most cases, as in 
T. polystachyum, there are usually two lanceolate-linear or 
filiform bracteoles. A few species, as T. hispidum, have also 
two or sometimes three shorter secondary bracteoles present 
in many cases, but not uniformly throughout the species. 


Pubescence.—The trichomes are found to be both unicellular 
and multicellular and vary considerably in abundance, length, 
rigidity, thickness, and glandulosity. In general, the early 
stages of the plant exhibit a more closely pubescent condition 
than the later ones although in some instances, as T. gluti- 
nosum, the closely appressed lanate hairs vary but little 
through the periods of growth. Although the length of hairs 
varies to some extent in accordance with the development of 
the plant, constant lengths within specific limits are main- 
tained; for example, T. nervosum exhibits rather long tri- 
chomes, 7’. sessilifolium and T. Langlassei those of intermedi- 
ate length, and 7. polystachyum and T. leptocaule minute hairs 
that are barely distinguishable. The degree of pubescence also 
ranges considerably from that which is pilose in T. Standleyi 
and lanate in 7. glutinosum, hirsute in T. hispidum, to stiffly 
hirsute in 7. awrewm and T. Hintonti. Considerable variation 
in thickness also occurs. The glandular hairs vary from a mi- 
nutely globular-tipped hair to a relatively broad and flat- 
tipped hair. In some forms there are intermixtures of long 
and short, erect, recurved, or subappressed non-glandular and 


glandular hairs. Such a condition is shown in T. macro- 
stachyum. 


Inflorescence.—The inflorescence is always more or less spi- 
cate and terminal or lateral in position. Commonly, the spike 
has closely imbricated bracts, caused in part by the short inter- 
nodes. Occasionally, as in 7. diffuswm, the longer internodes 
completely eliminate the imbrication of the floral bracts. The 
strongly decussating position of the floral bracts gives the in- 
florescence a conspicuous four-angled appearance, a character 
which is relatively constant throughout the genus. 
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Calyx.—The calyx is four- to five-lobed, the lobes filiform to 
lanceolate, diminutive and quite inconspicuous. The lobes 
usually bear on the outer surface in a lesser degree pubescence 
of the general type of the bract. 


Corolla.—The corolla is tubular-infundibuliform and bilabi- 
ate. The tube is about half the length of the entire corolla and 
slightly expanded at the base. The anterior lip is three-lobed, 
the lobes varying from lanceolate to broadly ovate, and the 
middle lobe is more or less concave, usually enclosing in part 
the stamens and pistil. The posterior lip is lanceolate to 
broadly ovate, tending to broadness towards the apex, and en- 
tire to conspicuously emarginate at the apex. The surface is 
mostly glabrous but scattered hairs occur occasionally and in 
T. platystegium form an even pubescence, particularly on the 
outer surface. The buds are imbricated in aestivation. 


Stamens.—There are two mostly terete filaments inserted at 
the base and near the margin of the middle lobe of the anterior 
lip, or, as in one species in Section I, near the margins of the 
lateral lobes of the anterior lip. On the filament near the base, 
a few scattered reflexed hairs are frequently present. Each 
filament bears two nearly parallel sporangia. The stamens are 
included and usually slightly shorter than the corolla. The 
pollen is ellipsoid to spherical. 


Fruit—The fruit consists of an obovate-oblong capsule con- 
stricted from the base to about one-third its total length. The 
seeds are borne on retinacula, usually four, rarely two, disci- 
form, muriculate on one surface and glabrous on the other. 


GEOGRAPHICAL DISTRIBUTION AND INTERSPECIFIC 
RELATIONSHIPS 


The genus JT etramerium as delimited in the present paper in- 
cludes twenty-three species and two varieties. Its general 
geographical distribution extends from southern United 
States, southeast to Colombia and Ecuador. One species, 
T. nervosum, occurs in the Galapagos Islands where it was pos- 
sibly introduced. Considering the extent of this range and the 
relative abundance of species and individuals, the center of dis- 
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tribution of this genus falls in west-central Mexico. These 
plants for the most part grow in rather dry, more or less xero- 
phytic situations at relatively low altitudes and are conse- 
quently limited largely to such habitat zones. 

In the following chart, an attempt is made to indicate inter- 
specific relationships within the genus. 


plat: etegium 
T. Hintenis 


T. diffucum Te Hillaa 
T. tenuissimun 
T. leptocaule 


T. rubrum 
Te seseilifolium 
T. Langlassei 
T. macrostechyum 
Te glutinosum 
Te ovalifolium 
T. nhemorum 
T. aureum 
T. glandul osum T. scabrum 
Te hispidum 
vare Greenmanii 
T. ovatum 
T. Calderonii 


Te nervosum 
var. angustifolium 


Te hispidum 


T. fruticosum 
T. polystachyun 
T. Standleyi 


Fig. 1. Diagram to show interspecific relationships of Tetrameriwm. 
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TAXONOMY 


Tetramerium Nees in Benth. Bot. Voy. Sulphur, p. 147. 1844; 
Nees in DO. Prodr. 11: 467. 1847; Benth. & Hook Gen. Pl. 2: 
1121. 1876, in part; A. Gray, Syn. Fl. N. Amer. 27: 330. 1878; 
Hemsley, Biol. Cent.-Am. Bot. 2: 525. 1882, in part; Lindau 
in Engler & Prantl, Nat. Pflanzenfam. IV, Abt. 3b, p. 331. 1895, 
in part, not Tetramerium Gaertn. f. Fruct. et Sem. 3: 90. pl. 
196. 1805. 

Fruticose or suffruticose perennials. Roots fibrous. Stems 
erect to spreading-decumbent, occasionally 4-angled in cross- 
section, smooth, whitish, bearing exfoliating bark; branches 
opposite, shoots of the season arising from a ligneous base, pu- 
bescence distributed over the surface or disposed in two oppo- 
site lateral lines. Leaves opposite, sessile or petiolate, entire, 
rotund-ovate to linear, both surfaces pubescent to glabrous. 
Inflorescence terminal and axillary, spicate, more or less imbri- 
cated. Bracts single, herbaceous, opposite, entire, sessile to 
short-petiolate, loose or imbricated, cordate to linear, 3-5- 
nerved, pubescent to glabrous, ciliate, apex more or less mucro- 
nate, erect or recurved. Bracteoles 1 to several, herbaceous, 
sessile to short-petiolate, filiform to ovate-acuminate, pubes- 
cent to glabrous, ciliate. Inflorescence a 4-angled terminal or 
axillary spike. Flowers usually solitary, occasionally 2 or 3, 
sessile or short-pedicellate, subtended by bracts and bracteoles. 
Calyx 4-5-parted, cleft nearly to the base, lobes usually equal, 
filiform to ovate-acuminate, pubescent to glabrate, ciliate. 
Corolla tubular-infundibuliform, bilabiate, anterior lip 3-lobed, 
lip and all lobes oblanceolate to oblong, nearly equal, tube 
straight or slightly curved, one-half to two-thirds length of 
corolla, expanding slightly at base, abruptly dilating in throat. 
Stamens 2, inserted in the corolla-throat, wholly included; fila- 
ments long, cylindrical, gradually enlarging near the base, 
lower portion loosely and retrorsely hispidulous; anthers con- 
sisting of two uniformly fertile, oblong-obtuse sporangia some- 
what converging towards the apex, one slightly longer at base, 
borne on a rather broad connective; pollen ellipsoid to spher- 
ical, pores 3, equatorial, 20 to 50 » in diameter, surface minutely 
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scrobiculate. Ovary biloculate, retinacula acuminate, ovules 
usually 4, rarely 2, stylar shaft surmounted by bifid stigma, 
base thickened, apex obtuse. Capsule obovate, apiculate, con- 
tracted below into a solid base, usually hispid, rarely glabrous 
towards the apex, dehiscing from the apex; seeds usually 4, 
rarely 2, surface tuberculate or muriculate. 


Type species: Tetramerium nervosum Nees in Benth. Bot. 
Voy. Sulphur, p. 148, pl. 48. 1844. 


KEY TO THE SECTIONS 


A. Tube equal to one-half length of corolla.............eceeececccccecece 

AA. Tube equal to two-thirds length of corolla.............ceeeeeecccccees 


Section I. Eutretramertum, n. sect. Leaves linear to cor- 
date. Bracts linear to cordate. Calyx-lobes 4 or 5. Corolla- 
tube one-half the total length of corolla. Stamens inserted on 
middle lobe of anterior lip of corolla. Pollen-grains ellipsoid. 
Capsule terete. Seeds usually 4, infrequently 2, 1-2.2 x 0.8- 
2mm. Species 1-21 incl. 


KEY TO THE SPECIES 


A. Bracts of the inflorescence rotund-ovate, ovate-oblong to ovate-elliptic. 
B. Bracts rotund-ovate to ovate, slightly longer than broad. 
C. Braets pubescent or puberulent, usually without gland-tipped hairs 
intermixed. 
D. Bracts hirsute-pubescent on the surface. 
E. Leaves rather broadly ovate..........ssseseeeeees 1. T. nervosum 
EE. Leaves mostly narrowly ovate to lanceolate.............+ss 
la. T. nervosum var. angustifolium 
DD. Braets hirsute-puberulent on the surface. 
F. Bracts strongly constricted at the base; calyx-lobes 5....2. T. ovatwm 
FF. Bracts not strongly constricted at the base; calyx-lobes 4...... 
CC. Braets glandular-pubescent or glandular-puberulent. 
G. Stems conspicuously hirsute; leaves distinctly glandular-pubescent 


GG. Stems not conspicuously hirsute; leaves neither distinctly glandular 


BB. Bracts ovate-oblong to elliptic, usually much longer than broad. 
H. Bracts mostly ovate-oblong, not conspicuously ciliate. ...6. T. fruticoswm 
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HH. Bracts mostly ovate-elliptic, usually conspicuously ciliate. 
I. Leaves ovate-elliptic to lanceolate-elliptic; bracts closely pilose on 


the veins; calyx-lobes 5..... 7. T. ovalifolium 
II. Leaves ovate to lanceolate; bracts sparsely hirsute on the veins; 


AA. Bracts of the inflorescence ovate-lanceolate, obovate-lanceolate to linear. 
J. Bracts ovate-lanceolate, obovate-lanceolate to lanceolate. 
K. Bracts ovate-lanceolate to obovate-lanceolate, mostly abruptly acumi- 
nate near the apex, not gradually acuminate. 


L. Bracts ovate-lanceolate...... Wh 17. T. hispidwm 
LL. Bracts obovate-lanceolate. 


KK. Bracts lanceolate-ovate to linear, mostly cuneate to named acumi- 
nate near the apex. 


N. Leaves usually sessile................ T. sessilifolium 
NN. Leaves petiolate. 
O. Bracts pubescent with gland-tipped hairs intermixed. 
P. Pubescence of bracts flaccid-hirsute, with long gland- 
tipped hairs intermixed. 
Q. Bracts sublanate, with glandular hairs intermixed. . 


QQ. Bracts not sublanate, pebeneent with gland-tipped hairs 
intermixed. 
R. Leaves sparsely hirsute-pubescent...... 18. T. Langlassei 


RR. Leaves densely glandular-pubescent......14. T. Hintonii 
PP. Pubescence of bracts glandular-hirtellous or hirtellous, 
with minute gland-tipped hairs intermixed. 
S. Secondary leaves lanceolate-ovate to ovate; bracts 
glandular-hirtellous; calyx lobes 4............. 
15. T. polystachyum 
SS. Gesentnes leaves elliptic-ovate to oblong-lanceolate ; 
bracts hirtellous with minute gland-tipped hairs 


intermixed; calyx-lobes 5........ 16. T. tenuissimum 
OO. Bracts hirsute-pubescent, usually without gland-tipped hairs 
17. T. hispidum 


JJ. Bracts lanceolate-oblong, oblanceolate-linear to linear. 
T. Bracts lanceolate-oblong, hirsute-pubescent with short gland-tipped hairs 
intermixed. 
U. Bracts strongly recurved..............17a. T. hispidum var. Greenmanii 
TT. Bracts lanceolate-linear, tnneniete teen to linear, mostly conspicu- 
ously glandular-pubescent or merely glandular-hirtellous. 
V. Stems not copiously branched near the base; branches stout; bracts of 
the inflorescence crowded. 
W. Leaves cuneate to subcordate at the base; petioles not densely 
-19. T. glandulosum 
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WW. Leaves cuneate to rounded at the base; petioles densely glandular- 


PUbESCeNt... 20. T. aurewm 
VV. Stems much-branched near the base; branches slender; bracts of the 
inflorescence 21. T. diffuswm 


1. T. nervosum Nees in Benth. Bot. Voy. Sulphur, p. 148, 
pl. 48. 1844; DC. Prodr. 11: 468. 1847; Seem. Bot. Voy. Herald, 
p. 325. 1856; Torr. in Bot. U. S. & Mex. Bound. Surv. 2: 125. 
1859; Hemsl. Biol. Cent.-Am. Bot. 2: 526. 1882; Rob. Proc. 
Amer. Acad. 38: 204, 234. 1902, as T. hispidum. 

Pls. 27, 31-33. 

Stem branched, branches spreading, slender, at first evenly 
pubescent, later pubescent in lines, or glabrous; leaves ovate, 
1.5-3.5 em. long, 1-3 cm. broad, acuminate, acute, subcordate 
to obtuse at the base, sparsely pubescent on both surfaces, more 
conspicuously so on the midrib and nerves; petiole 0.5-2 cm. 
long, pubescent to glabrous; inflorescence a closely imbricated 
spike, 14 em. long; bracts rotund-ovate to ovate, 6-10 mm. 
long, 5-7 mm. broad, short-acuminate or cuspidate at the apex, 
rounded, abruptly contracted below the middle into a subpetio- 
late base, appressed-hispidulous and intermixed with multi- 
cellular hispid hairs on the outer surface, more conspicuously 
so on the nerves, closely hispid-ciliate, mucronate tip 0.5-1 mm. 
long, more or less recurved; bracteoles 1-3, linear-lanceolate, 
2-3.2 mm. long, hispid; calyx-lobes 4, linear-lanceolate, about 
2 mm. long, hispid; corolla 10 mm. long, middle lobe of the an- 
terior lip obovate-oblong, 5 mm. long, 1.8 mm. broad, concave, 
lateral lobes obovate-oblong, 5.5 mm. long, 2 mm. broad, poste- 
rior lip oblong-obovate, 5.4 mm. long, 1.3 mm. broad, subemar- 
ginate; pollen-grain about 28 x 20 »; capsule 5 mm. long, 1.8 
mm. broad, hirsute near the apex, the constricted base 2 mm. 
long ; seeds 4, 1.5 x 1.2 mm. 

‘ 0 aaa Central America to northern South America, and the Galapagos 
slands. 


GuaTeMaLa: Agua Blanca, Nov. 1913, Tejada 95 (US). 

SaLvapor: vicinity of Santa Ana, Dept. Santa Ana, alt. 655-800 m., 8 Jan. 1922, 
Standley 19705 (G, US, NY) ; vicinity of Sonsonate, Dept. Sonsonate, alt. 220-300 
m., 18-27 March 1922, Standley 21770 (G, US). 

Nicakagua: without definite locality, coll. of 1867-68, Tate 296 (K). 

Panama: Penonome and vicinity, alt. 15-300 m., 23 Feb.-22 March 1908, Wil- 
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liams 176 (US); Taboga Island, 26-27 Feb. 1923, Macbride 2787 (G); same lo- 
eality and date, Macbride 2789 (US, NY, F); Taboga Island, Dec. 1923, Standley 


27042, 27866, 27979 (US); Balboa, Canal Zone, thicket, Nov. 1923-Jan. 1924, 
Standley 32111 (US). 


CoLomBiA: Santa Marta, coll. 1822, Bertero, without number (M, B, Utrecht) ; 
thicket, Dept. Bolivar, alt. 120-170 m., 25 Jan. 1918, Pennell 4026 (US); Santa 
Marta, 1898-99, H. H. Smith 1408 (US, NY, M, B, F, PhilAcad) ; same locality and 
date, H. H. Smith 1973 (US, NY, M, F, PhilAcad). 

Ecuapor: Recreo, 16 Dec. 1896, Eggers 15466 (F); Puna, Guayaquil, without 
date, Sinclair, without nwmber (K TyPx, M photo). 

GALAPAGOS ISLANDS: ALBEMARLE ISLAND: without definite locality or date, Dar- 
win, without number (K); Iguana Cove, 21 May 1932, Howell 9408 (CalAcad) ; 
Iguana Cove, 30 Dec. 1898, Snodgrass § Heller 34 (G, US), and 4 March 1899, 87 
(G, D) ; Tagus Cove, alt. ‘‘ from coast’’ to 400 m., June 1899, Snodgrass Heller 
213 (G, D); North Mt., Elizabeth Bay, 25 Feb. 1899, Snodgrass g Heller 288 (G, 
US); Crowley Bay, alt. 550 m., 10 Aug. 1905-06, Stewart 3462 (G); side of cliff 
above Iguana Cove, 17 March 1905-06, Stewart 3464 (G, US, M, CalAcad).—in- 
DEFATIGABLE ISLAND: Academy Bay, lower parts, 12 July 1905-06, Stewart 3469, 
and north side, alt. above 60 m., 24 Nov. 1905-06, 3470 (CalAcad).—JAMES ISLAND: 
lava beds, north side, James Bay, 6 Aug. 1905-06, Stewart 3471 (G, CalAcad); 


James Bay, alt. 390 m., 26 Dec. 1905-06, Stewart 3472 (G); James Bay, 4 June 
1932, Howell 9654 (CalAcad). 


The type specimen of this species has broad ovate leaves and 
broad ovate-rotund bracts with intermixed closely puberulent 
and longer hispid hairs on the outer surface. The rather close 
arrangement of the imbrication in the inflorescence presents a 
noticeable four-angled appearance in cross-section. The spe- 
cies differs noticeably from T. hispidum, probably the most 
widespread species, in having broader leaves and bracts and a 
more closely imbricated inflorescence. 


la. T. nervosum Nees var. angustifolium Nees in DC. Prodr. 
11: 468. 1847; Seem. Bot. Voy. Herald, p. 325. 1856; Hemsl. 
Biol. Cent.-Am. Bot. 2: 526. 1882. 

Stems slender; leaves lanceolate to lanceolate-ovate; bracts 
ovate-oblong, 8-9 mm. long, 5-6 mm. broad, glabrate except for 
a few scattered appressed-hirsute hairs along the nerves on 


the outer surface, conspicuously hirsute-ciliate, apex more or 
less erect. 


DISTRIBUTION: western and southern Mexico. 

SrvaLoa: Mazatlan, alt. 10 m., Dee. 1925, Ortega 5984 (G, US, PhilAcad). 

NayagitT: without definite locality and date, Sinclair, without nwmber (K TYPE, 
M photo); Tiger Mine, Acaponeta, 1 March 1927, Jones 23042 (P); Acaponeta, 
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Feb, 1895, Lamb 620 (G, NY); vicinity of Acaponeta, April 1910, Rose, Standley 
Russell 14277 (G, US, NY). 

GuerRERO: southeastern Guerrero, 10 May 1930, A. Schultze 503 (B). 

This variety differs from the species in having narrower and 
more slender lanceolate leaves, bracts tending towards the 
oblong-ovate type, with less pubescence on the surface, and a 
closer ciliation. It also has a more northern geographical 
distribution. 


2. T. ovatum Oersted in Kjoeb. Vidensk. Meddel. p. 169. 
1854; Hemsl. Biol. Cent.-Am. Bot. 2: 526. 1882. 

Stems branched, stoutish, at first evenly pilose, later pilose 
in lines, or glabrous; leaves lanceolate to lanceolate-ovate, 1.5- 
5 em. long, 0.1-3 em. broad, glabrous on both surfaces, or oc- 
casionally with scattered pilose hairs, more distinctly so on the 
midrib and nerves, inconspicuously pilose-ciliate ; petioles 0.1- 
2 cm. long, evenly pilose to pubescent in lines; inflorescences 
more or less loosely spicate, spikes 1-4 em. long, internodes 
1-2 mm. long; bracts ovate to obovate, 6-8 mm. long, 5-6 mm. 
broad, rounded and mucronate at the apex, abruptly contracted 
below the middle into a subpetiolate base, about 2 mm. long, 
nerves prominent, closely puberulent on the outer surface, 
closely-ciliate, erect at the apex, mucro about 0.4 mm. long; 
bracteoles sometimes 2, lanceolate-linear, 3 mm. long, pubes- 
cent ; calyx-lobes 5, linear-lanceolate, pubescent ; corolla 16 mm. 
long, middle lobe of the anterior lip obovate, 7 mm. long, 3 mm. 
broad, concave, lateral lobes oblanceolate-ovate, 8 mm. long, 
3 mm. broad, posterior lip obovate-oblong, 7.5 mm. long, 2.7 
mm. broad, emarginate; pollen-grains 28 x 20 »; capsule 4 mm. 
long, 2 mm. broad, pubescent near the apex, the constricted 
base about 1.5 mm. long; seeds 4, 1.2 x 1 mm. 

DISTRIBUTION: southern Mexico. 

Oaxaca: Puerto Angel, ‘‘at sea-level,’’ 12 April 1933, Morton § Makrinius 
2620 (US); San Augustine, Oct. 1842, Liebmann 10753 (US, B, K, Cop TyPz, M 
photo, F photo). 

This species is closely related to T. nervosum, but differs in 
having bracts with a longer subpetiolate base, more obtuse to 


rounded apex, more prominent nerves, and a closer short pu- 
berulence on the outer surface. 
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3. T. Standleyi Happ, n. sp.* 

Shrub about 0.5-1.3 m. high; stems branched, slender, at first 
evenly pilose, later the pubescence disposed in lines, or gla- 
brous; leaves ovate to lanceolate-ovate, 2-3 cm. long, 0.5-1 em. 
broad, mostly glabrate on both surfaces, occasionally with in- 
conspicuous sparsely scattered hairs on the midrib and nerves; 
petioles 1-3 mm. long, evenly and inconspicuously pubescent to 
glabrous; inflorescences more or less loosely spicate, spikes 
1-4.5 em. long; bracts mostly ovate to rotund-ovate, about 
12 mm. long, 7-8 mm. broad, mucronate, obtusish to rounded, 
mostly rounded at the base, closely and minutely appressed- 
puberulent on both surfaces, sparsely hirsute-ciliate, apex 
erect, mucro inconspicuous; bracteoles 2, lanceolate-linear, 
4mm. long, hirsute ; calyx-lobes 4, linear-lanceolate, 2 mm. long, 
hirsute; corolla about 16 mm. long, middle lobe of the anterior 
lip oblong-obovate, about 8 mm. long, 2 mm. broad, concave, 
lateral lobes obovate-oblong, about 8 mm. long, 3 mm. broad, 
posterior lip oblong-obovate, about 8 mm. long, 2 mm. broad, 
subemarginate ; capsules about 6 mm. long, 2 mm. broad, hirtel- 
lous near the apex, the constricted base 1.5 mm. long; seeds 4, 
1.7x 1.2 mm. 


Salvador. 

San Satvapor: La Union, 12 Dec. 1895, Brenning 193 (B) ; vicinity of La Union, 
Dept. La Union, alt. 150 m. or less, 13-21 Feb. 1922, Standley 20680 (G, US rvpz, 
NY, M photo) ; vicinity of San Miguel, Dept. San Miguel, alt. about 110 m., 24-27 
Feb. 1922, Standley 21057 (G, US, NY) ; vicinity of San Vicente, Dept. San Vicente, 


alt. 350-500 m., Standley 21171 (G, US); San Francisco, coll. of 1929, Calderon 
2486 (US, F). 


This species appears to be rather generally distributed in 
certain sections of Salvador. Further collections should con- 


*T. Standleyi Happ, sp. nov., herbacea perennis; caulibus ramosis et gracilibus, 
pubescentibus vel glabris; foliis ovatis vel lanceolato-ovatis, 2-3 em. longis, 0.5-1 
em. latis, parce pubescentibus vel glabris; petiolis 1-3 mm. longis; spicis 1—4.5 em. 
longis, laxis; bracteis ovatis vel rotundo-ovatis, 12 mm. longis, 7-8 mm. latis, apice 
obtusis vel rotundis, basi rotundis, utrinque minute adpresso-puberulis, parce hirsuto- 
ciliatis, mucrone obseuro; bracteolis 2, lanceolato-linearibus, 4 mm. longis; calyce 4- 
partito; corolla 16 mm. longa.—Collected in the vicinity of La Union, Dept. La 


Union, San Salvador, alt. about 150 m., 13-21 Feb., 1922, Standley 20680 (U. 8. 
Nat. Herb., TyPz). 
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tribute additional information as to its more exact range and 
abundance. The rather loose inflorescence, the erect obtusish 
apex of the bracts, and the closely appressed, soft puberulence 
on the surface of the bracts are distinctive characters. 


4. T. Hillii Happ, n. sp.‘ 

Plant about 1 m. high; stems branched, slender, at first 
evenly glandular-hirsute, later pubescent in lines, or glabrous; 
leaves ovate to elliptic-lanceolate, 1-2.5 em. long, 0.5-1 cm. 
broad, acuminate, acute to obtusish at base, mostly 2—4- 
nerved on either side of the midrib, scabrous, glandular- 
hirtellous intermixed with longer gland-tipped hairs, more con- 
spicuously so on the midrib and nerves; petioles 1-6 mm. long, 
evenly glandular-pubescent ; inflorescences more or less closely 
spicate, spikes 1-3 cm. long, internodes 1.5-3 mm. long; bracts 
ovate to rotund-ovate, 6-9 mm. long, about 4 mm. wide, mucro- 
nate, often abruptly contracted below the middle to a subpetio- 
late base, glandular-hirtellous intermixed with scattered multi- 
cellular gland-tipped hairs, slightly recurved near the apex, 
mucro 0.2-0.5 mm. long, conspicuously recurved; bracteoles 
2, linear-lanceolate, 6-8 mm. long, about 1 mm. broad, ob- 
tuse, glandular-puberulent intermixed with longer simple 
hairs ; calyx-lobes 5, filiform, about 5 mm. long, minutely glan- 
dular-puberulent intermixed with scattered longer hairs; 
corolla 20-22 mm. long, blue and white, the middle lobe of the 
anterior lip subsagittate and abruptly narrowed below the 
middle to the base, about 12 mm. long and 7 mm. broad, concave, 
lateral lobes obovate-oblong, about 13 mm. long and 7 mm. 
broad, obtuse, posterior lip oblong-obovate, usually 12.5 mm. 
long, 4 mm. broad, emarginate; pollen-grains about 29 x 21 »; 

*T. Hillii Happ, sp. nov.; caulibus ramosis gracilibusque, glanduloso-hirsutis 
vel glabris; foliis ovatis vel elliptico-lanceolatis, 1-2.5 em. longis, 0.5-1 ecm. latis, 
apice acuto basi acuto vel obtuso, utrinque ex medio-nervo 2-4 nervis, utrinque parce 
glanduloso-hirtellis et parce glanduloso-pilosis; spicis plus minusve densis, 1-3 em. 
longis, internodiis 1.5-3 mm. longis; bracteis rotundo-ovatis, 6-9 mm. longis, 4 mm. 
latis, apice acuminato, basi obtuso, glanduloso-puberulis et glanduloso-pilosis, 
mucrone saepe recurvo; bracteolis 2; calyce 5-partito; corolla 20-22 mm. longa.— 


Collected at Coyuca-Ancon, Distr. Coyuca, Guerrero, Mexico, 3 March 1934, Hinton 
5724 (Herb. Roy Bot. Gard. Kew, TYPE). 
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capsules about 6 mm. long, 2.5 mm. broad, glabrous; the con- 
stricted base 2 mm. long; seeds 4, 1.8 x 1.6 mm. 


DISTRIBUTION: southwestern Mexico. 


GuERRERO: Coyuca-Ancon, Distr. Coyuca, 3 March 1934, Hinton 5724 (K rvpz, 
M, M photo). 


This species can be readily distinguished from its nearest 
ally, 7. Hintonii, by the more ovate-elliptic leaves, looser and 
less glandular pubescence on the leaf surface, fewer and less 
conspicuous nerves on either side of the leaf midrib, and the 
more obtuse apex of the bracts. 


5. T. leptocaule Happ, n. sp.5 

Plant 1-5 dm. high; stems branched, slender, at first evenly 
pubescent and glandular-puberulent, later pubescent in lines, 
or glabrous; leaves lanceolate to ovate, 0.5-5 cm. long, 0.3- 
3 cm. broad, acuminate, obtusish, acute to obtuse at the base, at 
first sparingly pubescent, later glabrate and minutely glandu- 
lar-puberulent; petioles 0.1-2.5 cm. long, evenly pubescent to 
pubescent in lines, or glabrous; inflorescences more or less 
loosely spicate, spikes 1-3 em. long, internodes usually 2-3 mm. 
long; bracts mostly ovate, 4-6 mm. long, 2.5-3 mm. broad, mu- 
cronate, acute to mostly obtuse or rounded, obtuse to rounded 
at the base, minutely glandular-puberulent occasionally inter- 
mixed with longer hirsute hairs, erect at the apex, mucro about 
0.2 mm. long; bracteoles 2, 2-3 mm. long, 0.2 mm. broad, linear, 
puberulent ; calyx-lobes 5, filiform, about 2 mm. long, puberu- 
lent; corolla about 10 mm. long, middle lobe of the anterior lip 
obovate-oblong, about 5 mm. long, 2 mm. broad, slightly con- 
cave, lateral lobes lanceolate-obovate, 5-6 mm. long, about 2.5 


*T. leptocaule Happ, sp. nov., herbacea perennis; caulibus ramosis gracili- 
busque, pubescentibus et glanduloso-puberulis vel glabris; foliis lanceolato-ovatis, 
0.5—5 em. longis, 0.3-3 em. latis, parce pubescentibus et minute glanduloso-puberulis 
vel glabris; petiolis 0.1-2 em. longis; spicis plus minusque laxis, 1-3 em. longis, 
internodiis 2-3 mm. longis; bracteis ovatis, 4-6 mm. longis, circiter 3 mm. latis, 
glanduloso-puberulis et parce pubescentibus, apice erecto; bracteolis 2, circiter 3 
mm. longis, puberulis; calyce 5-partito; corolla circiter 10 mm. longa.—Collected on 
dry llano, Tacupa, Distr. Huetamo, Michoacan, Mexico, 17 Jan. 1934, Hinton 5494 
(Herb. Roy. Bot. Gard. Kew, TyPE). 
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mm. broad, posterior lip obovate, narrowed at the base, about 
5.5 mm. long, 2.5 mm. broad, subemarginate ; stigma inconspic- 
uously 2-lobed, stigmatic surface protruded upwardly; pollen- 
grains about 18 x 23 »; capsules about 3.5 mm. long and 1 mm. 
broad, puberulent from the apex nearly to the base, constricted 
base about 1 mm. long; seeds 4, about 0.7 x 0.8 mm. 


DIsTRIBUTION: southwestern Mexico. 

MicHoacaNn: dry llano, Tacupa, Distr. Huetamo, 17 Jan. 1934, Hinton 5494 
(K type, M, M photo). 

GUERRERO: barranca, Jaripo, Distr. Coyuca, 27 March 1934, Hinton 5841 (K, 
M, M photo). 


The more lanceolate secondary leaves, the occasionally 
longer pubescence on the leaf surface, and the more obtuse 
bracts distinguish this species from the closely related T. ten- 
uissimum. 


6. T. fruticosum T. S. Brandegee in Zoe 5: 171. 1903. 

Frutescent plant, 1-3 dm. high; stems freely branched, 
branches slender, at first minutely puberulent intermixed with 
sparsely scattered longer hairs, later inconspicuously pubes- 
cent in lines, or glabrous; leaves lanceolate to ovate, 1-3 em. 
long, 0.5-1 cm. broad, gradually acuminate, mucronate, 
rounded to obtuse at the base, at first puberulent intermixed 
with longer hairs, more conspicuously so on the midrib and 
nerves, ciliate, later glabrate; inflorescences more or less 
loosely spicate, spikes 1-6 cm. long, internodes usually 2 mm. 
long; bracts oblong-ovate, 7-15 mm. long, 4-6 mm. broad, grad- 
ually acuminate, rounded to subtruncate, mucronate, cuneate 
and gradually narrowed below the middle into a subpetiolate 
base, at first closely glandular-puberulent intermixed with 
sparsely scattered longer hairs, later glabrate, inconspicuously 
ciliate, erect at the apex, mucro 0.2 mm. long; bracteoles 2, 
linear-lanceolate, 7-10 mm. long, 0.5-0.8 mm. broad, pilose; 
calyx-lobes 5, lanceolate, 5 mm. long, pilose; corolla 10-12 mm. 
long, straw-colored, middle lobe of the anterior lip obovate, 5-6 
mm. long, about 3 mm. broad, slightly concave, lateral lobes lan- 
ceolate-obovate, 6-7 mm. long, 3 mm. broad, posterior lip obo- 
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vate, narrowed to the base, 6 mm. long, about 2.7 mm. broad, 
subemarginate ; pollen-grains about 28 x 25 »; capsules 5-6 mm. 
long, about 2 mm. broad, glabrous, the constricted base about 
2 mm. long; seeds 4, 1.8 x 1.2 mm. 

DisTRIBuTION: Lower California, Mexico. 

Lower CALiFrorNIA: Purisima, Comondu, 15 Feb. 1889, Brandegee 450 (NY, 
UCal) ; Cajoncito, Cape Region, 18 Oct. 1892, Brandegee, without number (UCal) ; 
‘*Central Baja California,’’ without date, Purpus, without nwmber (UCal) ; Cafions 
San Pablo, alt. 300 m., Jan—March 1898, Purpus 83 (US, F, UCal, D); San Jose 
del Cabo, coll. of 1901, Purpus 489 (G, US, NY, M, M photo, UCal TYPE) ; above 
Primiera Agua, near Loreto, 20 Oct. 1930, Jones 27390 (M). 


As at present known, this species is confined to Lower Cali- 
fornia. The rather slender leaves and the oblong-ovate bracts, 
with a glandular-puberulent to glabrous surface and a sparse 
ciliation, are distinctive characters. 


7. T. ovalifolium Oersted in Kjoeb. Vidensk. Meddel. p. 170. 
1854; Hemsl. Biol. Cent.-Am. Bot. 2: 526. 1882. 

Stems branched, slender, at first evenly pilose, later pubes- 
cent in lines, or glabrous; leaves mostly ovate-elliptic, occa- 
sionally lanceolate-elliptic, 0.5-3 cm. long, 0.2-1.5 em. broad, 
acuminate, obtusish-rounded, mucronate, cuneate below the 
middle into an obtuse base, at first scattered-pilose on both sur- 
faces, more apparently so on the midrib and nerves, later gla- 
brate, inconspicuously ciliate; petioles 0.1-1 cm. long, pilose; 
inflorescences closely spicate, spikes 1-3 em. long, internodes 
usually 1 mm. long; bracts elliptic-obovate, 6-8 mm. long, 3- 
4 mm. broad, rounded, mucronate, gradually narrowed below 
the middle into a cuneate acute base, pilose on the outer sur- 
face, more conspicuously so on the nerves, closely ciliate, 0.8- 
1mm. long, slightly recurved at the apex, mucro inconspicuous, 
0.1-0.2 mm. long; bracteoles 2, lanceolate-linear, 5 mm. long, 
pilose; calyx-lobes 5, filiform, pilose; corolla 8-9 mm. long, 
middle lobe of the anterior lip obovate, 4 mm. long, 1.5 mm. 
broad, lateral lobes oblanceolate-obovate, 5 mm. long, 1.5 mm. 
broad, posterior lip obovate-oblong, 4.5 mm. long, 1.3 mm. 
broad, subemarginate; pollen-grains about 27 x 20 »; capsule 
4-5 mm. long, 2 mm. broad, glabrous, the constricted base about 
1.5 mm. long, seeds 4, 1.2 x 1 mm. 
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DIsTRIBUTION: central Mexico. 

Pursia: ‘‘Achapuleo,’’ Dec. 1841, Liebmann 10752 (Cop); ‘‘Chapulco,’’ Dee. 
1841, Liebmann 10752 (K) ; ‘* Achapuleo,’’ May 1842, Liebmann 10752 (Cop TYPE, 
M photo, F photo). 


This plant has a rather small elliptic-ovate leaf and a small 
elliptic bract with a close ciliation. 


8. T. Calderonii Happ, n. sp.® 

Suffrutescent plant; stems freely branched, at first evenly 
glandular-puberulent intermixed with simple hairs, later pilose 
in lines, or glabrous; leaves lanceolate-ovate to ovate, 1-6 cm. 
long, 0.5-3.5 cm. broad, long-acuminate, obtuse, sometimes 
mucronulate, obtuse to rounded at the base, at first with 
scattered appressed hairs on both surfaces, more conspicu- 
ously so on the midrib and nerves, later glabrate ; petioles 0.2— 
3 em. long, pilose to glabrous; inflorescences closely spicate, 
spikes 1-5 em. long, internodes 1-2 mm. long; bracts elliptic- 
ovate, 10-12 mm. long, rounded, mucronate, rounded and 
abruptly contracted much below the middle to a subpetiolate 
base, sparsely hirsute, especially on the nerves, inconspicu- 
ously intermixed with scattered minute glandular-puberulent 
hairs, ciliate, apical portion erect, mucro 0.4 mm. long; brac- 
teoles 2, linear-lanceolate, 6-7 mm. long, glandular-puberulent, 
ciliate; calyx-lobes 4, linear-lanceolate, 5 mm. long, sparsely 
puberulent, ciliate; corolla 16-17 mm. long, middle lobe of the 
anterior lip obovate-oblong, 9 mm. long, 3 mm. broad, concave, 
lateral lobes oblanceolate-ovate, 10 mm. long, 4 mm. broad, pos- 
terior lip oblong-ovate, 9.5 mm. long, 2.5 mm. broad, subemargi- 
nate, all lobes sparsely ciliate near the base; pollen-grains 
about 30 x 20 »; capsule 4-5 mm. long, about 2 mm. broad, pu- 


*T. Calderonii Happ, sp. nov., herbacea perennis; caulibus ramosis et gracili- 
bus, glanduloso-puberulis et pilosis vel glabris; foliis lanceolato-ovatis vel ovatis, 
1-6 em. longis, 0.5-3.5 em. latis, apice acuminato, basi obtuso vel rotundo, utrinque 
adpresso-pilosis vel glabratis; petiolis 0.2-3 em. longis, pilosis vel glabris; spicis 
densis, 1-5 em. longis, internodiis 1-2 mm. longis; bracteis elliptico-ovatis, 10-12 
mm. longis, rotundis, basi abrupte contracto, sparse pilosis et minute glanduloso- 
puberulis, ciliatis; calyce 4-partito; corolla 16-17 mm. longa.—Collected at Ha- 


cienda Concordia, Dept. Usulutan, Salvador, Jan. 1924, Calderon 2098 (N. Y. Bot. 
Gard. Herb., rypr). 
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berulent, more conspicuously so near the apex, the constricted 
base about 1.5 mm. long; seeds 4, 1.3 x 1.2 mm. 

DistTRIBuTION: Salvador. 

Satvapor: Hacienda Concordia, Dept. Usulutén, Jan. 1924, Calderon 2098 
(US, NY rTypz, M photo); Hacienda San Antonio, Dept. San Miguel, Jan. 1924, 
Calderon 2123 (G, US) ; shaded bank, vicinity of Ahuachapan, Dept. Ahuachapan, 
alt, 800-1000 m., 9-27 Jan. 1922, Standley 19736 (G, US, M). 


This species with ovate-oblong bracts with erect apex and 
inconspicuous glandular-puberulence on the outer surface is 
quite distinct from its close ally, T. nervosum. 


9. T. macrostachyum Happ, n. sp.’ 

Stems branched, branches slender, at first evenly pilose inter- 
mixed with inconspicuous gland-tipped hairs, later pubescent 
in lines, or glabrous; leaves lanceolate-ovate to lanceolate, 1- 
5 em. long, 0.5-3 cm. broad, obtusish, mucronulate, rounded to 
obtuse at the base, at first appressed-pilose on both surfaces, 
more conspicuously so on the midrib and nerves, later sparsely 
so ; petioles 0.3-1.5 em. long, evenly pilose to pubescent in lines; 
inflorescences more or less loosely spicate, spikes 4-17 cm. long, 
internodes usually about 2 mm. long; bracts obovate-oblanceo- 
late, 7-9 mm. long, 2.5-3.5 mm. broad, rounded to obtusish, 
mucronate, cuneate and contracted from above the middle into 
a subpetiolate base, conspicuously pilose sparsely intermixed 
with gland-tipped hairs, erect at the apex, mucro about 0.2 mm. 
long; bracteoles 2, lanceolate-linear, 6-8 mm. long, puberulent 
intermixed with inconspicuous gland-tipped hairs ; calyx-lobes 
5, filiform, about 3 mm. long, pubescent; corolla 16 mm. long, 
white, middle lobe of the anterior lip obovate, 8 mm. long, 4mm. 
broad, concave, lobes oblanceolate-obovate, 9 mm. long, 4 mm. 
broad, posterior lip obovate-oblong, 7.5 mm. long, 3.8 mm. 

‘TT, macrostachyum Happ, sp. nov., herbacea perennis; caulibus ramosis et 
gracilibus, piloso-glandulosis et pubescentibus vel glabratis; foliis lanceolato-ovatis, 
1-5 em. longis, 0.5—3 em latis, apice acuminato, basi rotundo vel obtuso, utrinque 
adpresso-pilosis; inflorescentiis plus minusve laxis; spicis 4-17 em. longis; bracteis 
obovato-lanceolatis, 7-9 mm. longis, 2.5-3.5 mm. latis, rotundis vel obtusis cune- 
atisque, supra medium ad basem subpetiolatum contractis, pilosis et parce glandu- 
losis, erectis; calyce 5-partito; corolla 16 mm. longa; stigma exserta.—Collected at 


Orilla, Balsas River, Guerrero, Mexico, alt. 25 m., 12 May 1898, Langlassé 161 (U.S. 
Nat. Herb., TYPE). 
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broad, subemarginate; stigma inconspicuously 2-lobed, stig- 

matic surface protruded upwardly; pollen-grains 28 x 20 u; 

capsules 5 mm. long, 1.5 mm. broad, puberulent near the apex, 

the constricted base about 2 mm. long; seeds 4, 1 x 0.8 mm. 
DISTRIBUTION: southwestern Mexico. 


Guerrero: Orilla, Balsas River, alt. 25 m., 12 May 1898, Langlassé 161 (K, G, 
US Type, M photo). 


The unusually long spike and the closely glandular-pilose 
bracts contracted above the middle to a narrow subpetiolate 
base are distinctive characters of this species. 


10. T. nemorum T. S. Brandegee in Univ. Calif. Publ. Bot. 4: 
386. 1913. 

Plant 3-5 dm. high; stems freely branched, branches slender, 
at first evenly and densely glandular-pilose, later pubescent in 
lines, or glabrous; leaves ovate, 1-4 cm. long, 1.5—2.5 cm. broad, 
acuminate, obtusish, cordate to truncate at the base, glandular- 
puberulent, more conspicuously so on the midrib and nerves, 
later sparsely puberulent occasionally intermixed with short 
gland-tipped hairs; inflorescences more or less loosely spicate, 
spikes 1-2 cm. long, internodes about 1 mm. long; bracts ob- 
lanceolate-elliptic, 6-7 mm. long, 1.5-2.5 mm. broad, rounded, 
mucronate, rounded and contracted above the middle into a 
subpetiolate base 3-4 mm. long, conspicuously pilose inter- 
mixed with glandular puberulence; bracteoles 2, linear-lance- 
olate, 5-6 mm. long, glandular-pilose; calyx-lobes 5, filiform, 
glandular-pilose; corolla 15 mm. long, middle lobe of the an- 
terior lip obovate, 7 mm. long, 4 mm. broad, concave, lateral 
lobes oblanceolate-ovate, 8 mm. long, 4 mm. broad, posterior lip 
about 7.5 mm. long, 4 mm. broad, subemarginate ; pollen-grains 
20 x 25 »; capsule 3.5 mm. long, 1.8 mm. broad, glabrous, the 
constricted base 1 mm. long; seeds 4, 1.0 x 0.9 mm. 

DISTRIBUTION: southern Mexico. 

Vera Cruz: Bafios del Carrizal, Aug. 1912, Purpus 6071 (UCal Typ, M photo). 


The cordate leaf, short and inconspicuous spike, and the el- 
liptic-ovate, densely pubescent bract are distinctive characters 
of this species and unusual in the genus. 
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11. T. sessilifolium Happ, n. sp.® 

Plant 3-5 dm. high; stems slender, at first evenly glandular- 
pilose, later densely pilose in lines to glabrate; lower cauline 
leaves ovate, upper cauline leaves lanceolate to linear, 0.5- 
2.5 em. long, 0.5-1.2 em. broad, roundish-obtuse, mucronate, 
rounded to obtusish at the base, sparsely stoutish-pilose on 
both surfaces, inconspicuously recurved-ciliate; petioles of 
lower cauline leaves about 0.5 mm. long, upper cauline leaves 
sessile; inflorescences more or less closely spicate, spikes 2.5- 
3 em. long, internodes usually 1-2 mm. long; bracts lanceolate- 
ovate, 8-11 mm. long, 3-6 mm. broad, acuminate, mucronate, 
slightly cuneate at the base, glandular-pilose, erect at the apex, 
mucro 0.5 mm. long; bracteoles 2, linear-lanceolate, 8-9 mm. 
long, 1 mm. broad, glandular-pilose ; calyx-lobes 5, linear-lance- 
olate, 6 mm. long, glandular-pilose; corolla 11-12 mm. long, 
middle lobe of the anterior lip obovate, 6.5 mm. long, 2.5 mm. 
broad, lateral lobes oblanceolate-obovate, 7 mm. long, 2.8 mm. 
broad, posterior lip obovate-oblong, 6.8 mm. long, 2.3 mm. 
broad, subemarginate; pollen-grains about 28 x 22 »; capsules 
7.2 mm. long, 2.9 mm. broad, puberulent, more conspicuously so 
near the apex, the constricted base 3 mm. long; seeds 4, 2 x 
1.8 mm. 

DISTRIBUTION: southwestern Mexico. 

Jauisco: near Chapala, 5 Oct. 1903, Rose ¢ Painter 7618 (US Tyr, M photo). 


The sessile upper leaves and the acuminate lanceolate-ovate 
bracts, together with the rather soft glandular pubescence, 
are distinctive characters of this species. 


12. T. glutinosum Lindau ex Loesen. in Bull. Herb. Boiss. 2: 
565. 1894. 


Stems branched, branches stoutish, at first glandular-puber- 
ulent intermixed with longer glandular hairs, later densely 


* T. sessilifolium Happ, sp. nov., herbacea perennis; caulibus ramosis et gracili- 
bus, glanduloso-pilosis vel glabris; foliis ovatis vel lanceolato-linearibus, 0.5-2.5 em. 
longis, 0.5-1.2 em. latis, apice rotundo vel obtuso, basi rotundo, utrinque parce 
pilosis, sessilibus; spicis densis, 2.5-3 em. longis; bracteis lanceolato-ovatis, 8-11 
mm. longis, 3-6 mm. latis, acuminatis, basi subcuneato, glanduloso-pilosis; bracte- 
olis 2, 8-9 mm. longis; calyce 5-partito; corolla 11-12 mm. longa.—Collected near 
Chapala, Jalisco, Mexico, 5 Oct. 1903, Rose ¢ Painter 7618 (U. 8. Nat. Herb., TYPE). 
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lanate in lines; leaves elliptical to lanceolate-ovate, 1-5 cm. 
long, 0.4-2.2 mm. broad, in the early stages rounded, later grad- 
ually acuminate, obtusish, mucronulate, obtuse to acutish at the 
base, densely glandular-lanate to somewhat tomentose on both 
surfaces; petioles 0.1-1 cm. long, glandular-puberulent inter- 
mixed with longer glandular to densely lanate hairs distributed 
in lines; inflorescences closely spicate, spikes 1-3 cm. long, 
internodes usually 1-2 mm. long; bracts elliptic-ovate, 7-10 
mm. long, 3-4 mm. broad, acuminate, obtuse, mucronate, 
slightly cuneate and narrowed below the middle to a subpetio- 
late base, densely glandular-puberulent intermixed with longer 
glandular hairs, erect at the apex, mucro 0.3 mm. long; brac- 
teoles 2, linear to linear-lanceolate, 7-10 mm. long, 1-1.5 mm. 
broad, obtuse to rounded, mucronulate, pubescence similar to 
that of the bracts; calyx-lobes 5, lanceolate, 5-6 mm. long, pu- 
berulent ; corolla 12 mm. long, anterior and posterior lips about 
7 mm. long; pollen grains about 43 x 30 pz. 


DISTRIBUTION: southern Mexico. 
MorELos: near Xochicalco, Distr. Cuernavaca, Dec. 1887, Seler 401 (B TYPE). 


This species is readily recognized on account of the sub- 
lanate character of the pubescence. 


13. T. Langlassei Happ, n. sp.° 

Stems branched; branches stoutish, at first glandular-puber- 
ulent intermixed with scattered glandular-pilose hairs, later 
puberulent and pubescent in lines, more or less glabrate ; leaves 
on the lower branches lanceolate, 1-3.5 cm. long, 0.2-1 cm. 
broad, upper leaves frequently ovate, 5-6 cm. long, gradually 
acuminate, mucronate, rounded to subcordate at the base, at 
first glandular-puberulent occasionally intermixed with glan- 


* T. Langlassei Happ, sp. nov., herbacea perennis; caulibus ramosis, glanduloso- 
puberulis et parce glanduloso-pilosis vel glabris; foliis lanceolatis vel ovatis, 1-6 em. 
longis, 0.2-2 em. latis, apice acuminato, basi rotundo vel subcordato, ultrinque glan- 
duloso-puberulis et parce glanduloso-pilosis vel glabris; petiolis 0.2-1.5 em. longis; 
spicis densis, circiter 1.2 em. longis, internodiis 1 mm. longis; bracteis lanceolatis 
vel lanceolato-ovatis, 5-6 mm. longis, 1.5-2 mm. latis, apice acuminato, basi cuneato, 
glanduloso-puberulis et glanduloso-pilosis, apice parce recurvato; bracteolis 2; 
ealyce 5-partito; corolla 14 mm. longa.—Collected at San Geromito, Guerrero, Mex- 
ico, alt. 75 m., Langlassé 718 (Gray Herb. TYPE). 
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dular-pilose hairs on both surfaces, more conspicuously so on 
the midrib and nerves, later glabrate ; petioles 0.2-1.5 cm. long, 
evenly glandular-puberulent occasionally intermixed with 
glandular-pilose hairs, to pubescent in lines; inflorescence 
closely spicate, spikes about 1.2 cm. long, internodes usually 
about 1 mm. long; bracts lanceolate to lanceolate-ovate, 5-6 
mm. long, 1.5-2 mm. broad, acuminate, acute, mucronate, cune- 
ate and gradually contracted below the middle into a subpetio- 
late base, glandular-puberulent closely intermixed with long 
simple pilose hairs, apex slightly recurved, mucro about 0.2 
mm. long; bracteoles 2, lanceolate-linear, 4-5 mm. long, pu- 
berulent sparsely intermixed with pubescent hairs; calyx- 
lobes 5, filiform, 3-4 mm. long, glandular-pubescent; corolla 
14 mm. long, white, middle lobe of the anterior lip obovate, 
7 mm. long, 4 mm. broad, lateral lobes oblanceolate-obovate, 
8 mm. long, 4 mm. broad, posterior lip oblong-obovate, about 
7 mm. long, 3 mm. broad, subemarginate; pollen-grains about 
25 x 20 »; capsules 6 mm. long, 2 mm. broad, pubescent near the 
apex, the constricted base about 2 mm. long; seeds 4, 1.8 x 
1.2 mm. 

DISTRIBUTION: southwestern Mexico. 

Guerrero: San Geromito, alt. 75 m., Langlassé 713 (G TyPE, US, K, B, M photo). 

The rather large primary leaves, short spikes, and small 
densely pubescent, closely imbricated bracts render this spe- 
cies of easy recognition. 


14. T. Hintonii Happ, n. sp.’” 


Plant 1 m. high; stems branched, at first densely glandular- 
pilose, later pilose in lines, more or less glabrate; leaves ovate 
to elliptical-lanceolate, 1-2.5 em. long, 0.5-1 em. broad, acumi- 


* T. Hintonii Happ, sp. nov., herbacea perennis; caulibus ramosis et gracilibus, 
dense glanduloso-pilosis vel glabris; foliis ovatis vel elliptico-lanceolatis, 1-2.5 em. 
longis, 0.5-1 em. latis, apice acuminato, basi rotundo vel acuto, utrinque glandu- 
loso-puberulis et glanduloso-pilosis vel glabris, utrinque ex medio-nervo 2-4 nervis; 
spicis plus minusve densis, 1-3 cm. longis, internodiis 1.5-3 mm. longis; bracteis 
ovatis vel lanceolato-ovatis, 6-9 mm. longis, 4-5 mm. latis, apice rotundis, infra 
medium cuneatis, glanduloso-puberulis et glanduloso-hirsutis, mucrone recurvato; 
bracteolis 2, 6-8 mm. longis; calyce 5-partito; corolla 20-22 mm. longa.—Collected 
on hill, Guayabal, Distr. Temascaltepec, Mexico, 12 Feb. 1933, Hinton 3375 (Herb. 
Roy. Bot. Gard. Kew, TYPE). 
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nate, obtusish, mucronulate at the apex, rounded-obtuse to 
acutish at the base, glandular-puberulent intermixed with 
longer glandular hairs on both surfaces, more conspicuously 
so on the midrib and nerves; petioles 0.1-0.7 mm. long, glandu- 
lar-puberulent intermixed with longer glandular hairs; inflo- 
rescences more or less closely spicate, spikes 1-3 cm. long, 
internodes usually 1.5 mm. long; bracts lanceolate-ovate, 6-9 
mm. long, 4-5 mm. broad, mostly acuminate, acute, and mod- 
erately contracted below the middle to a subpetiolate base, 
glandular-puberulent intermixed with longer glandular hairs, 
erect at the apex, mucro 0.2-1.2 mm. long, conspicuously re- 
curved; bracteoles 2, 6-8 mm. long, about 1 mm. broad, linear- 
lanceolate, obtuse, glandular-puberulent intermixed with glan- 
dular-pilose hairs; calyx-lobes 5, filiform, about 5 mm. long, 
minutely glandular-puberulent sparsely intermixed with glan- 
dular-pilose hairs ; corolla 20-22 mm. long, blue and white, the 
middle lobe of the anterior lip subsagittate and abruptly nar- 
rowed below the middle to the base, 12 mm. long, 7 mm. broad, 
concave, lateral lobes obovate-oblong, 13 mm. long, 7 mm. 
broad, obtuse, posterior lip oblong-obovate, 12.5 mm. long, 4 
mm. broad, subemarginate; pollen-grains about 28 x 20 »; 
capsules 6 mm. long, 2.5 mm. broad, glabrous, the constricted 
base 2 mm. long; seeds 4, 1.8 x 1.6 mm. 


DISTRIBUTION: southwestern Mexico. 


Mexico: hill, Guayabal, Distr. Temascaltepec, 12 Feb. 1933, Hinton 3875 (K 
TYPE, M, M photo) ; dry hill, Bejucos, Distr. Temascaltepec, alt. 610 m., 3 Nov. 1933, 


Hinton 3589 (K, M). 

This species is distinguished from its near relative, 7. Hillii, 
by the more costate condition of the leaves, acuminate bracts, 
and closer and more glandular pubescence. 


15. T. polystachyum Nees in Benth. Bot. Voy. Sulphur, p. 
148. 1844; DC. Prodr. 11: 468. 1847; Seem. Bot. Voy. Herald, 
p. 325, pl. 68. 1856, excluding specimen Seemann 2112; Hemsl. 
Biol. Cent.-Am. Bot. 2: 526. 1882. 

Plant subcaespitose; stems freely branched, branches slen- 
der, at first evenly glandular-hirtellous intermixed with occa- 
sional long simple hairs, later pubescent in lines, or glabrous; 
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leaves lanceolate to ovate, 1-5 cm. long, 0.5-2.5 cm. broad, acu- 
minate to obtusish, mucronate, acute to rounded at the base, at 
first scattered appressed-pilose on both surfaces, more con- 
spicuously so on the midrib and nerves, later glabrate ; petioles 
0.2-1.5 em. long, pilose to glabrous; inflorescences more or less 
loosely imbricated, spicate, spikes 1-7 cm. long, internodes 
mostly 2 mm. long; bracts lanceolate-ovate, 11-12 mm. long, 
4-5 mm. broad, obtusish, mucronate, mucro about 0.5 mm. long, 
cuneate and gradually contracted below the middle into a sub- 
petiolate base, densely glandular-puberulent very sparsely 
intermixed with scattered appressed hairs, sparsely ciliate, 
apex erect; bracteoles 2, lanceolate-linear, 4-5 mm. long, glan- 
dular-puberulent intermixed with scattered hirsute hairs; 
calyx-lobes 4, lanceolate-linear, 2-3 mm. long, glandular-puber- 
ulent intermixed with hirsute hairs; corolla 11 mm. long, 
middle lobe of the anterior lip obovate-oblong, 6 mm. long, 
3 mm. broad, lateral lobes obovate-oblanceolate, 7 mm. long, 
3 mm. broad, posterior lip obovate-oblong, 6.3 mm. long, 2.8 
mm. broad, all lobes sparsely short-ciliate near the base; pol- 
len-grains about 32 x 20 »; capsules 5 mm. long, 2 mm. broad, 
the constricted base 1.5 mm. long; seeds 4, 1.5 x 1.3 mm. 

Central America. 

Honpvuras: Tiger Island, Gulf of Fonseca, Sinclair, without number (K Type, 
M photo); vicinity of Amapala, Tiger Island, alt. 250 m. or less, 14 Feb. 1922, 
Standley 20700 (G, US, NY). 

The glabrate leaves and lanceolate-ovate bracts with close 


glandular pubescence are important diagnostic characters of 
this species. 


16. T. tenuissimum Rose in Contrib. U. S. Nat. Herb. 1: 349. 
1895. 

Plant 34 dm. high; stems freely branched, branches slender, 
at first evenly puberulent, later pilose in lines, more or less gla- 
brate; leaves lanceolate to ovate, 1-7 cm. long, 0.3-4.5 cm. 
broad, acuminate, obtuse, mucronulate, acutish to rounded at 
the base, glandular-pubescent to glabrate on both surfaces ex- 
cept for scattered hirsute hairs usually on the midrib and 
nerves; petioles 0.1-2.5 cm. long, evenly glandular-puberulent 
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to pilose in lines; inflorescences more or less loosely spicate, 
spikes 1-5 cm. long, internodes usually 1-2 mm. long; bracts 
lanceolate-ovate, 5-7 mm. long, 2-3 mm. broad, acuminate, ob- 
tusish, mucronate, closely glandular-puberulent, inconspicu- 
ously pilose-ciliate, apex erect, mucro about 0.3 mm. long ; brac- 
teoles 2, linear-lanceolate, 5 mm. long, puberulent, ciliate; 
calyx-lobes 5, filiform, 3 mm. long, puberulent, ciliate; corolla 
about 12 mm. long, white, middle lobe of the anterior lip obo- 
vate, 5.5 mm. long, 2.5 mm. broad, lateral lobes oblanceolate- 
ovate, 6 mm. long, 2.5 mm. broad, posterior lip obovate-oblong, 
about 6 mm. long, 2.3 mm. broad, subemarginate ; stigma incon- 
spicuously 2-lobed, stigmatic surface protruded upwardly; 
pollen-grains about 25 x 20 »; capsule 3.7 mm. long, 1.5 mm. 
broad, puberulent near the apex, the constricted base 1 mm. 
long; seeds 4, 1.2 x 1 mm. 
DISTRIBUTION: southwestern Mexico. 


CouiMa: without definite locality, Feb. 1891, Palmer 1297 (G, US Typr, NY, M 
photo). 


The slender bracts, with inconspicuous glandular pubes- 


cence, and the slight habit of this species are unusual in the 
genus. 


17. T. hispidum Nees in DC. Prodr. 11: 468. 1847; A. Gray, 
Syn. Fl. N. Amer. 2: 331. 1878; Coult. in Contrib. U. S. Nat. 
Herb. 2: 325. 1892; Lindau ex Loesen. in Bull. Herb. Boiss. 2: 
565. 1894; Standley in Contrib. U. S. Nat. Herb. 27: 351. 1928. 

Pls. 28; 32, fig. 1; 33, figs. 3 & 8. 

T. nervosum Nees var. hispidum Torr. in Emory, Bot. U. 8. 
& Mex. Bound. Surv. 2: 125. 1859. 

Suffruticose plant, decumbent to ascending, 1 dm. to 1 m. 
high; stems several, freely branched, slender, at first evenly 
hispid, later pubescent in lines, to glabrate; leaves usually 
lanceolate to lanceolate-ovate, occasionally ovate, 0.5-5 cm. 
long, 0.1-2.5 em. broad, usually acuminate to acute at the apex, 
acuminate to rarely subcordate at the base, at first scattered- 
pubescent on both surfaces, more conspicuously so on the mid- 
rib and nerves, later glabrate; petioles 0.1-1 cm. long, pubes- 
cent to glabrate; inflorescences more or less loosely spicate, 


24 
528 ANNALS OF THE MISSOURI BOTANICAL GARDEN 


spikes 1-5 cm. long; bracts usually lanceolate to lanceolate- 
ovate, occasionally ovate, usually acuminate to acute, occasion- 
ally obtusish at the apex, acuminate to acute at the base, con- 
tracted below the middle to a subpetiolate base, scattered-his- 
pid on the outer surface, more conspicuously so on the nerves, 
hispid-ciliate, usually conspicuously recurved near the apex, 
mucro 0.5-0.8 mm. long; bracteoles 1-5, linear-lanceolate, 1- 
3 mm. long, hispidulous; calyx-lobes 4, linear-lanceolate, his- 
pidulous ; corolla 9-11 mm. long, middle lobe of the anterior lip 
oblong-obovate, about 5 mm. long, 1.3 mm. broad, obtusish at 
the apex, concave, lateral lobes ovate-oblong, about 5 mm. long, 
2 mm. broad, posterior lip obovate, about 5 mm. long, 2 mm. 
broad, subemarginate; pollen-grains about 38 x 20 »; capsules 
4-5 mm. long, about 2 mm. broad, pubescent near the apex, the 
constricted base about 1.5 mm. long; seeds 4, 1.3 x 1.2 mm. 


DISTRIBUTION: southwestern United States, Mexico, and Central America. 
UNITED STATES. 


Texas: ‘‘de Bejar a la colonia d’ Austin,’’ April 1828, Berlandier 1640 = 370 
(K). 

New Mexico: ‘‘Bravo del Norte near Puercos River,’’ without date, Schott, 
without number (F). 

Arizona: Titeomb Lake, 11 July 1919, Stalmach 192 (UTex); Stone Cabin 
Canyon, Santa Rita Mts., 20 Sept.—4 Oct. 1902, Griffiths ¢ Thornber 74 (US, 
UAriz) ; Santa Rita Forest Reserve, 8-13 Sept. 1902, Griffiths 3439 (US); fenced 
area, Santa Rita Forest Reserve, 27 Sept.—4 Oct. 1903, Griffiths 5957 (US, M); 
north slope of Santa Rita Mts., 29-31 Aug. 1904, Griffiths 7006 (M); Santa Rita 
Mts., 2 Sept. 1929, Kearney 5987 (US); foot-hills of the Santa Rita Mts., 6 May 
1881, Pringle, without number (G, US, NY, M, F, PhilAcad, P); same locality, 11 
June 1884, Pringle, without number (NY, F, PhilAcad); arid gravelly hillsides, 
Stone Cabin Canyon, Santa Rita Mts., 6-10 July 1903, Thornber, without number 
(UAriz) ; Stone Cabin Canyon, Santa Rita Mts., alt. 1300 m., 15 Oct. 1903, Thorn- 
ber 103 (US, NY, M, UCal, D, P, UAriz) ; Santa Rita Range Reserve, 29 Sept. 1913, 
Wooton, without number (US); Santa Rita Mts., 10 Sept. 1914, Wooton, without 
number (US); near Patagonia, Santa Cruz Co., 31 May 1930, Harrison 7177 (US, 
P) ; 8 miles south of Vail, alt. 1100 m., 31 Aug. 1903, Jones, without number (P); 
**Babiroquivra Mts.,’’ 19 Sept. 1929, Jones 25003 (G, M, UCal, CalAcad, P, UTex) ; 
Patagonia, May 1902, Orcutt, without number (UCal) ; North Baboquivari Canyon, 
11 Oct. 1925, Peebles, Harrison § Kearney 399 (US); Baboquivari Mts., 21 Aug. 
1932, Peebles 8996 (US, P) ; Camp Crittenden, alt. 1400 m., coll. of 1874, Rothrock 
686 (G, US, F) ; South Cafion, Pima Co., 9 April 1928, Thackery 127 (US). 

MEXICO. 

Dezrinite Locatity: Mexican Boundary Survey, without collector, 731 
(US) ; ‘‘at locos muleas,’’ Dec. 1834, Ehrenberg, without number (B); ‘‘Bade by 
Grande,’’ without date, Ehrenberg 678 (G, B); ‘‘ prope las ajuntas am Montezuma 
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Fluss,’’ Jan. 1840, Ehrenberg 1072 (G, B TYPE) ; without definite locality or date, 
Parkinson, without number (K); without definite locality or date, Seler, without 
number (US). 

Tamavuipas: La Vegonia, vicinity of San José, alt. 800 m., 2 July 1930, Bartlett 
10082 (F); Cafion, La Tamaulipeca, vicinity of San Miguel, 29 July 1930, Bart- 
lett 10709 (US, F); Sierra de San Carlos, coll. of 1836, Berlandier $181 (G, NY, 
PhilAcad) ; vicinity of Victoria, alt. about 320 m., 1 Feb.-9 April 1907, Palmer 
86 (G, US, NY, M, F, UCal); Victoria, alt. 600 m., 23 March 1925, Runyon 830 
(US); base of mountains, near Victoria, alt. 400 m., 4 April 1926, Runyon 948 
(US) ; without definite locality, April 1926, Runyon ¢ Tharp 4053 (U8). 

Nurvo Leon: below Dawes, mountains near Monterey, alt. 600 m., July 1933, 
C. H. & M. T. Mueller 297 (F); hills, near Monterey, 7 June 1888, Pringle, with- 
out number (F); calcareous soil, Monterey, alt. 500 m., 7 Sept. 1902, Pringle 11080 
(G, US, NY, M, F). 

CoanutLa: Saltillo, coll. of 1878, Parry 24 (G) ; Soledad, 25 miles southwest from 
Monelova, 9-19 Sept. 1880, Palmer 1089 (G, US, NY, F, PhilAcad). 

CHIHUAHUA: rocky hills, Santa Rosa, without date, Bigelow, without number 
(NY) ; Guayanopa Canyon, Sierra Madre Mts., alt. 1100 m., 24 Sept. 1903, Jones, 
without number (US, D, P); southwestern Chihuahua, Aug.—Sept. 1885, Palmer 
125 (G, US); same locality and date, Palmer 125/203 (US, NY, K, PhilAcad). 

San Luis Potosi: 22° N. Lat., alt. 1800-2500 m., coll. of 1878, Parry ¢ Palmer 
700 (G, US, M, PhilAcad) ; Minas de San Rafael, Nov. 1910, Purpus 4969 (M, F, 
UCal, P) ; Sierra de Guascama, June 1911, Purpus 5280 (G, US, NY, M, F, UCal) ; 
near Tancanhuitz, Feb. 1888, Seler 756 (B). 

Durango: ‘‘chaparrales zwischen Maximi u. Ojuelo,’’ alt. 1300 m., 13 Sept. 1908, 
Endlich 253 (B); sparingly about Iron Mt., city of Durango and vicinity, Sept. 
1896, Palmer 625 (G, US, NY, M, Cop, F, UCal). 

Sonora: Canyon Sapopa, Rio Mayo, 19 Oct. 1934, Gentry 1084 (M); Cochuto, 
alt. 1500 m., Hartman 76 (G, US, F, UCal); gravelly wash in canyon, at head of 
San Carlos Bay, 8 July 1921, Johnston 4362 (G, UCal, CalAcad) ; under shrubs, dry 
hills, 2 Dee. 1890, Lloyd 443 (G) ; Magdalena, 6 Oct. 1922, Orcutt 1352 (US) ; with- 
out definite locality, coll. of 1869, Palmer 27 (G, US) ; Guaymas, Sept. 1887, Palmer 
240 (G, US) ; 5 miles below Minas Nuevas, 12 March 1910, Rose, Standley & Russell 
12672 (US, NY) ; along an arroya, vicinity of Alamos, 13 March 1910, Rose, Stand- 
ley § Russell 12741 (US, NY); hillsides, Santa Cruz, 25 Sept. 1857, Thurber 918 
(G, NY, F); along banks of dry stream, 5 mi. south of San Rafael, 21 Oct. 1932, 
Wiggins 5942 (D); arroyo 2 mi. east of Rancho San Carlos, on road to Norio, 28 
Oct. 1932, Wiggins 6147 (D) ; valley of mountain stream near Sonoita, coll. of 1851, 
Wright 1466 (G, NY, M, PhilAcad, UCal). 

Lower CaLirornia: ‘‘Sierra de Laguna,’’ 21 Jan. 1890, Brandegee, without 
number (NY, UCal). 

ZACATECAS: without definite locality, Coulter 1206 (G, K). 

SmvaLoa: Mazatlan, 3 Nov. 1893, Brandegee, without number (US, UCal) ; Culi- 
acan, 7 Sept. 1904, Brandegee, without number (G, US, UCal) ; Presidio de Mazat- 
lan, 7 June 1849, Gregg 1163 (M); San Blas, 30 Jan. 1927, Jones 23043 (F, P); 
Rosario, Jan. 1895, Lamb 454 (G, D); Cerro del Cajon, Pueblo de las Francas, alt. 
65 m., Oct-Nov. 1917, Montes ¢ Salazar 10 (US); Ymala, 25 Sept.-8 Oct. 1891, 
Palmer 1726 (G, US), same locality and date, 1729 (US); Hacienda Oso, Partida 
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2008 (US) ; Rosario, 21 June 1897, Rose 1399 (US) ; vicinity of Topolobampo, 23 
March 1910, Rose, Standley & Russell 13256 (US, NY) ; vicinity of Mazatlan, Apri] 
1910, Rose, Standley § Russell 13762 (G, US, M, F); mountains at headwaters of 
Mazatlan River, Feb. 1889, W. G. Wright 1295 (US, M, F, UCal, D). 

Nayarit: without definite locality, 5 Jan—6 Feb. 1892, Palmer, without number, 
(US) ; Acaponeta, 23 June 1897, Rose 1448 (US) ; vicinity of Jalisco, 10 Nov. 1925, 
Ferris 5888 (D); Ingenio, Santiago, 2 June 1849, Gregg 1076 (M). 

GUANAJUATO: without definite locality, coll. of 1880, Duges, without nwmber 
(G) ; without definite locality, coll. of 1889, Duges 77 (G, US) ; dry mountains, with- 
out definite locality, coll. of 1891, Duges 77 (G). 

Jauisco: near ‘‘ Amatitlan,’’ uplands west of Guadalajara, 24 May 1849, Gregg 
866 (M); La Barranca, Guadalajara, 16 Nov. 1930, Jones 27884 (M, P); Tuxpan, 
Feb. 1904, Purpus 498 (US, UCal, P). 

Vera Cruz: fields, Rio de Santa Maria, Zacuapan and vicinity, Nov. 1906, Purpus 
2259 (G, US, NY, M, F, UCal); La Fernera, Purpus 8237 (UCal); Remudadero, 
Dec. 1922, Purpus 8867 (UCal, D), same locality, March 1923, Purpus 9023 (UCal); 
rocky places, Remudadero, April 1927, Purpus 11052 (F); rocky soil, Remudadero, 
Nov. 1926, Purpus 11059 (US, F); rocky thorn forests near Rancho Remudadero, 
March 1928, Purpus 11155 (PhilAcad) ; same locality and date, Purpus 11155a (D); 
rocky places, Rancho Remudadero, April 1930, Purpus 11165 (Cop). 

QUERETARO: Toliman, Dec. 1840, Ehrenberg, without number (P); near Quere- 
taro, 20-23 Aug. 1906, J. N. § J. 8. Rose 11172 (US) ; Queretaro, coll. of 1910-13, 
Arséne 10436 (US). 

Hwa.eo: Ixmiquilpan, Aug. 1905, Purpus, without number (P) ; Zimapan, with- 
out date, Coulter 1205 (K). 

PuEBLA: Coxcatlan, Sept. 1909, Purpus 4182 (G, US, NY, UCal). 

Mexico: San Siminito, Tejupileo, Distr. Temascaltepec, 28 March 1932, Hinton 
437 (K) ; Rincén de Aquirres, Tejupilco, Distr. Temascaltepec, alt. 1290 m., 29 May 
1932, Hinton 711 (K); hill, Ypericones, Distr. Temascaltepec, alt. about 1500 m., 
17 Dec. 1932, Hinton 2963 (M, K); Plaza de Gallos, Distr. Temascaltepec, alt. 1200 
m., 21 Dec. 1932, Hinton 2991 (K). 

Moretos: Cuernavaca, 15 Nov. 1865-66, Bourgeau 1261 (G, K, Utrecht); San 
Anton, Cuernavaca, 14 Oct. 1904, Seler 4189 (G, B). 

MICHOACAN: Quinceo, vicinity of Morelia, alt. 2800 m., 11 Nov. 1909, Arséne 
$244 (US, M, B) ; Punguato, vicinity of Morelia, alt. 1950 m., 25 Aug. 1918, Arséne 
6702 (US, M); Hacienda Coahuayula, Feb. 1901, Emrick 172 (F); La Piedad, 
without date, Alcala, without nwmber (F), same locality, without date, Arriaga, 
without number (F). 

CoLiMA: without definite locality, 9 Jan.6 Feb. 1891, Palmer 1132 (G, US, NY). 

Guerrero: ‘‘I, R. F. Balsas,’’ Coyuca, Distr. Coyuca, 25 Jan. 1934, Hinton 
5546 (M, K); ‘‘Cerro grande bei Chalapa,’’ Nov. 1929, Schultze 225 (B). 

Oaxaca: valley of Etla, Sept. 1895, Alvarez 738 (G); ‘‘Cerro de la Soledad,”’ 
20 Nov. 1895, Seler 1867 (G, NY, B); Monte Alban, near Oaxaca City, alt. about 
1700 m., 27 Nov. 1894, C. L. Smith 728 (NY, M); Oaxaca Valley, alt. 1600 m., 4 
Oct. 1894, C. L. Smith 734 (US). 

CAMPECHE: without definite locality or date, Chrismar, without number (B). 

Yucatan: Izamal, coll. of 1888, Gawmer, without number (F) ; open lands about 
Izamal coll. of 1895, Gawmer 398 (G, US, NY, M, Cop, F, CalAcad) ; San Anselmo, 
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without date, Gawmer 1740 (M, F); Temax, without date, Gawmer 1741 (F) ; Poco- 
boch, without date, Gawmer 2341 (US, M, F, P); Calotmul, without date, Gawmer 
2342 (F, Cop); Kancabeonot, March 1917, Gaumer § Sons 23592 (US, NY, M, B, 
Cop, F, UCal, CalAcad) ; Colonia San Cosme, 20 Feb. 1906, Greenman 351 (G, F); 
top of mound, Calotmul, 1 Jan. 1932, Lundell 1147 (F) ; edges of copses, Chal-tun-ha 
road near Izamal, 14 Jan. 1895, Millspaugh 78 (US, F, CalAcad); Progresso, 5 
March 1899, Millspaugh 1683 (F) ; Merida, 11 Feb. 1903, Seler 3824 (G, B, F); in 
clearing, Chichen Itza, 11 June 1932, Steere 1219 (US) ; near Merida, coll. of 1896, 
Valdez 70 (G, US, NY, M, F, UMich). 

Satvapor: Hacienda San Antonio, Dept. San Miguel, Jan. 1924, Calderon 2113 

US). 

' owl Rica: dry thicket, Bebedero, Provincia Guanacaste, ‘‘near sea level,’’ 3 
Feb. 1926, Standley § Valerio 46694 (US). 


This most widely distributed and abundant species is rather 
variable. The stem ranges from decumbent to erect. The 
bracts vary from ovate-lanceolate to lanceolate with a rather 
loose imbrication. The pubescence is generally of rather long 
and sparse hairs. The color of the corolla varies from white to 
deep yellow with occasional purplish spot-like markings. 


17a. T. hispidum Nees var. Greenmanii Happ, n. var."! 

Suffruticose plant, 1-2 dm. high; stems freely branched, 
branches slender ; leaves lanceolate-ovate, acuminate, acute to 
somewhat mucronulate, acute to obtuse at the base; inflores- 
cences more or less loosely spicate, spikes 1-7 cm. long; bracts 
lanceolate-oblong, 10-13 mm. long, about 3 mm. broad, conspic- 
uously recurved, hispid on the outer surface, more noticeably 
so on the nerves, densely hispid-ciliate, the mucronate tip 0.5- 
0.8 mm. long; flowers creamy-white with striate purple lines; 
capsule about 5 mm. long, the constricted base 1 mm. long; 
seeds 4, 1.5 x 1.2 mm. 

DISTRIBUTION: Nicaragua. 


NicaRaGua: between Managua and Asososca, 24 Feb. 1922, J. M. & M. T. Green- 
man 5627 (M TYPE) ; Managua, 14 Dec. 1925, Chaves 44 (US). 


The rather long, conspicuously recurved, densely ciliated 
bracts mark this variety. 


“'T. hispidum Nees var. Greenmanii Happ, var. nov., herbacea perennis; spicis 
plus minusve laxis; bracteis lanceolato-oblongis, 10-13 mm. longis, apice et basi 
acuminatis, glanduloso-hispidulis et hispidis, apice recurvato; cetero simili speciei— 
Collected between Managua and Asososca, Nicaragua, 24 Feb. 1922, J. M. & M. T. 
Greenman 5627 (Mo. Bot. Gard. Herb., TYPE). 


3 

] 

r 

» 

; 

n 

l, 

L, 

| 

it 

it 

0, 


24 
532 ANNALS OF THE MISSOURI BOTANICAL GARDEN 


18. T. scabrum Torr. n. sp. in herb.’? 
Suffruticose plant, 1-2 dm. high; stems freely branched, 
branches slender, at first evenly glandular-hispid, later pubes- 
cent in lines, more or less glabrate; leaves lanceolate to lanceo- 
late-ovate, 1-2 cm. long, 0.4-0.8 cm. broad, closely glandular- 
hispidulous on both surfaces intermixed with scattered hispid 
hairs, more conspicuously so on the midrib and nerves, 
sparsely hispid-ciliate; petioles 1-3 mm. long, pubescent; in- 
florescences more or less loosely spicate, spikes 1-4 cm. long, 
internodes usually 1 mm. long; bracts lanceolate-linear, 7-8 
mm. long, about 2 mm. broad, obtusish at the apex, mucronate, 
usually erect, long-cuneate at the base, densely glandular-pu- 
berulent intermixed with comparatively short, scattered hispid 
hairs, more conspicuously so on the nerves, closely ciliate, hairs 
about 1 mm. long; bracteoles 2, linear-lanceolate, 4-5 mm. long, 
glandular-puberulent, hispid-ciliate; calyx-lobes 4, linear-lan- 
ceolate, 3 mm. long, puberulent, ciliate; capsule about 4 mm. 
long, 2 mm. broad, puberulent near the apex, the constricted 
base 1 mm. long; seeds 4, 1.2 x 1 mm. 

DIsTRIBUTION: northern Mexico. 

Sonora: gravelly hills, Fronteras, June 1851, Thurber 432 (G, NY typ, M 

oto). 
ar Luis Porost: without definite locality, coll. of 1871, Virlet d’Aoust 810 
(Cop). 


This pronouncedly decumbent plant shows close affinities 
with T.. hispidum in its general characters, but the lanceolate- 
linear bracts and glandular-hirtellous puberulence, together 
with its decumbent habit, mark it quite definitely as a distinct 
species. 


19. T. glandulosum Oersted in Kjoeb. Vidensk. Meddel. 171. 
1854; Hemsl. Biol. Centr.-Am. Bot. 2: 526. 1882. 


*T, scabrum Torr., sp. nov., herbacea perennis; caulibus et ramis gracilibus, 
glanduloso-hispidis vel glabris; foliis lanceolatis vel lanceolato-ovatis, 1-2 em. 
longis, 0.4-0.8 mm. latis, utrinque dense glanduloso-hispidulis, hispidis vel glabris; 
bracteis lanceolato-linearibus, 7-8 mm. longis, cuneatis, apice obtuso, basi acuto vel 
obtuso, dense glanduloso-hispidulis et sparse hispidis, mucrone erecto; bracteolis 2; 
ealyce 4-partito.—Collected on gravelly hills, Fronteras, Sonora, Mexico, June 1851, 
Thurber 432 (N. Y. Bot. Gard. Herb., TYPE). 
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Stems freely branched, branches stoutish, at first evenly and 
densely simple-pilose intermixed with shorter stipitate-glan- 
dular hairs, later pubescent in lines, or glabrous; leaves lance- 
olate-ovate to oblong-ovate, 1-8 cm. long, 0.3-5 cm. broad, acu- 
minate, mucronulate to acute, obtuse to subcordate at the base, 
scattered-pilose, conspicuously so on the midrib and nerves on 
both surfaces; petioles 0.3-3.5 em. long, pilose intermixed with 
short stipitate-glandular hairs; inflorescences more or less 
loosely spicate, spikes 1-5 cm. long; bracts oblong-linear to 
oblong-lanceolate, 7-9 mm. long, 1-2 mm. broad, obtuse to 
rounded at the apex, mucronate, closely glandular-puberulent 
intermixed with scattered pilose hairs, densely ciliate; brac- 
teoles 2, linear, 5-6 mm. long, glandular-pubescent ; calyx-lobes 
5, linear-lanceolate, 3-4 mm. long, glandular-pubescent ; corolla 
21-23 mm. long, middle lobe of the anterior lip obovate-oblong, 
12 mm. long, 6 mm. broad, slightly concave, lateral lobes obo- 
vate-oblong, 13 mm. long, 5 mm. broad, posterior lip oblong- 
obovate, about 11 mm. long, 4 mm. broad, subemarginate; pol- 
len-grains about 37 x 25 »; capsules and seeds not seen. 

DisTRIBUTION: southern Mexico. 

Oaxaca: Amoloyas, 25 Dec. 1906, Conzatti 1663 (F); Cuicatlan, alt. 500 m., 2 
Dec. 1897, Conzatti g Gongalee 645 (G); dry land near Lake Chapala, coll. of 1900, 
Junvier, without nwmber (US) ; ‘‘Rio de las Vueltas,’’ Dec. 1842, Liebmann 10751 
(B, Cop Typx, F photo, M photo) ; Tomellin Cafion, alt. 900 m., 17 May 1894, Pringle 


5852 (G, Cop) ; same locality, alt. 1000 m., 30 Nov. 1895, Pringle 6174 (G, US, NY, 


M, F, PhilAcad, CalAcad) ; below Jayacatlan, alt. 1000 m., 9 Feb. 1895, L. C. Smith 
855 (G). 


The broad leaves and linear-ovate bracts with rather hirsute 
pubescence mark this species. 


20. T. aureum Rose in Contrib. U. S. Nat. Herb. 1: 349. 
1895. Pl. 33, fig. 4. 

Plant 6-9 dm. high; stems freely branched, branches stoutish, 
at first evenly and densely glandular-pubescent, later glandu- 
lar-hirsute in lines, glabrate; leaves lanceolate-linear to oblong- 
ovate, 1-8 cm. long, 0.2-3 em. broad, long-acuminate, obtuse to 
acute, mucronulate, scattered-pilose on both surfaces, more 
closely so on the midrib and nerves, ciliate, later less conspicu- 
ously so; petioles 0.2-3 cm. long, glandular-pubescent ; inflores- 
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cences more or less loosely spicate, spikes 14 cm. long, inter- 
nodes usually 3 mm. long; flowers yellow; bracts linear-oblong 
to lanceolate-oblong, 7-8 mm. long, 0.8-1.5 mm. broad, acute 
to rounded at the apex, sometimes mucronate, densely glan- 
dular-puberulent intermixed with longer multicellular-glandn- 
lar hairs; bracteoles 2, linear-oblong, 7-9 mm. long, 0.6-1 mm. 
broad, similarly pubescent ; calyx-lobes 5, linear, 4-5 mm. long, 
glandular-pubescent; corolla 21-23 mm. long, middle lobe of 
the anterior lip obovate-oblong, 12 mm. long, 6 mm. broad, 
lateral lobes obovate-oblong, 13 mm. long, 5 mm. broad, poste- 
rior lip obovate-oblong, about 11 mm. long, 4 mm. broad, sub- 
emarginate; pollen-grains about 37 x 22 »; capsule 7 mm. long, 
2.5 mm. broad, glabrous, the constricted base 3 mm. long; seeds 
4, 2.4x 1.8mm. 

DISTRIBUTION: Mexico. 

CHIHUAHUA: without definite locality, coll. of 1892, Hartman 1013 (G). 

SrvaLoa: road from Las Flechas to La Rostra, 22 Feb. 1899, Goldman 321 (US); 


Balboa, coll. of 1923, Ortega 5126 (US) ; Mazatlan, coll. of 1925, Ortega 5660 (US). 


Cotrma: without definite locality, 9 Jan.—6 Feb. 1891, Palmer 1302 (G, US rvpz, 
NY, M photo). 


PUEBLA: mountains near Tehuacan, Jan. 1902, Purpus 462 (US, M, P). 


This species, found largely in northern and central Mexico, 
differs from its near relative, 7. glandulosum, in having more 
lanceolate leaves, narrower linear bracts, and more densely 
glandular pubescence with few hirsute hairs intermixed. 


21. T. diffusum Rose in Contrib. U. S. Nat. Herb. 1: 349. 
1895. 

Stems freely branched; branches slender, at first evenly and 
minutely glandular-puberulent, later puberulent in lines, or 
glabrous; leaves lanceolate to lanceolate-ovate, 0.3-2 cm. long, 
0.1-1 em. broad, inconspicuously glandular-puberulent to gla- 
brous on both surfaces; petioles 0.1-6 mm. long, glandular-pu- 
berulent; inflorescences loosely spicate, spikes 1-6 cm. long, 
internodes usually 5 mm. long; bracts lanceolate-oblong, 3- 
5 mm. long, 0.6-1 mm. broad, obtusish, mucronulate, cuneate 
below the middle, gradually narrowed to a subpetiolate base, 
minutely glandular-puberulent ; bracteoles 2, linear-lanceolate, 
2.5-4 mm. long, obtusish, mucronulate, puberulent ; calyx-lobes 
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5, filiform, about 2 mm. long, puberulent; corolla 10-11 mm. 
long, middle lobe of the anterior lip obovate, 6.5 mm. long, 2 
mm. broad, lateral lobes oblanceolate-obovate, 7 mm. long, 2 
mm. broad, posterior lip oblong-obovate, 7 mm. long, 2 mm. 
broad, slightly emarginate ; pollen-grains about 20 x 15 »; cap- 
sules 5 mm. long, 1.5 mm. broad, puberulent near the apex, the 
constricted base 1.8 mm. long; seeds 2, 1 x 0.8 mm. 
DISTRIBUTION: southwestern Mexico. 


Cotima: Manzanillo, 1-31 Dee. 1890, Palmer 994 (G, US typr, NY, M photo); 
on cliffs along ocean, west of Cuyutlan Lagoon, vicinity of Manzanillo, 30 Nov. 1925, 


Ferris 6178 (D). 
The slender stems, small leaves, loose inflorescence, and very 
slender linear bracts are distinctive characters of this species. 


Section II. Torreyenua, n. sect. Leaves linear to elliptic- 
lanceolate. Bracts lanceolate to cordate. Calyx-lobes 5. 
Corolla-tube two-thirds the total length of corolla. Stamens 
inserted on median or lateral lobes of anterior lip of corolla. 
Pollen-grains spherical to ellipsoid. Capsule flattened later- 
ally or terete; seeds 2 or 4, 2-3.2 x 15-3 mm. Species 22-23 
incl. 

KEY TO THE SPECIES 
A. Stamens inserted on lateral lobes of anterior lip; capsule flattened 


AA. Stamens inserted on middle lobe of anterior lip; capsule terete; seeds 


22. T. platystegium Torr. in Bot. U. S. & Mex. Bound. Surv. 
2: 126. 1859; A. Gray, Syn. Fl. N. Amer. 2!: 331. 1878; Coult. 
in Contrib. U. S. Nat Herb. 2: 325. 1896. Pls. 29 and 33. 

Stems freely branched, slender, at first evenly short-hispid- 
pubescent, later pubescent in lines, or glabrous; leaves elliptic- 
lanceolate to elliptic-linear, 1-5 cm. long, 0.2-1.2 em. broad, 
acutish to obtuse, acute to cuneate at the base, sparsely hispid 
to glabrous on both surfaces, more conspicuously so on the mid- 
rib and nerves; petioles 1-5 mm. long, hispid to glabrous; in- 
florescences more or less loosely imbricated, spikes 1-4 cm. 
long, internodes 3-5 mm. long; bracts ovate, acute, cordate at 
the base, 1-2 em. long, 0.8-1.5 em. broad, inconspicuously his- 
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pidulous sparingly intermixed with minute gland-tipped hairs, 
erect, mucronate ; calyx-lobes 5, lanceolate, 2-3 mm. long, his- 
pidulous; corolla 1.8-2.5 cm. long, tube 1.3-1.8 mm. long, 
middle lobe of the anterior lip elliptic-ovate, 6-7 mm. long, 
about 3 mm. broad, lateral lobes elliptic-ovate, 6-7 mm. long, 
3 mm. broad, posterior lip elliptic-ovate, 6-7 mm. long, 2-2.5 
mm. broad, emarginate, stigma exserted; pollen-grains 38 x 
38 »; capsule 8 mm. long, 4 mm. broad, the constricted base 2 
mm. long; seeds 2, muriculate, 3.2 x 3 mm. 

DISTRIBUTION: southwestern United States and northeastern Mexico. 

UnitTep STATES. 


Texas: steep shaded rocky hillsides, Montell, Uvalde Co., 22 June 1917, Palmer 
12326 (M, CalAcad); Ringgold Barracks near Rio Grande City, on the lower Rio 


Grande, 30 May 1853, Schott, without nwmber (type material NY, and F, M photo), 
MEXICO. 


TAMAULIPAS: Cerro de la Tamaulipeca, vicinity of San Miguel, alt. about 600 
m., 24 July 1930, Bartlett 10557 (F) ; ‘‘ Buena Vista Hda.,’’ 18 June 1919, Wooton, 
without number (US). 


Nuevo Leon: Monterey, coll. of 1924, Orcutt, without nwmber (US). 


CoaHuILA: Caracol Mts., 21 miles southeast of Monclova, Aug. 1880, Palmer 1004 
(G, US, K). 


This species is quite distinct from any other species in this 
genus known to the writer. The large cordate bracts and the 
long tubular corolla, together with the shorter filaments ex- 
serted from the lateral lobes of the anterior lip, are distinctive 
characters of this species. 


23. T. rubrum Happ, n. sp.’ 

Plant about 1 m. high; stems freely branched, slender, at first 
evenly glandular-hispid sparsely intermixed with long simple 
hairs, later somewhat pubescent in lines, more or less glabrous; 
leaves lanceolate, 2-3 cm. long, 3-6 mm. broad, acutish at both 
ends, densely glandular-hispidulous sparsely intermixed with 


“TT. rubrum Happ, sp. nov., herbacea perennis; caulibus ramosis et gracilibus, 
glanduloso-hispidis vel glabratis; foliis lanceolatis, 2-3 cm. longis, 3-6 mm. latis, 
apice et basi acutis, dense glanduloso-hispidulis et parce hispidis; inflorescentiis 
densis, spicis 2-5 em. longis; bracteis lanceolato-linearibus, 1-2 em. longis, apice 
acuminato, recurvato; basi acuto, dense glanduloso-hispidis; bracteolis 2; calyce 
5-partito; corolla 3 em. longa, rubra, tubo 1.9 em. longo.—Collected on dry hill, 
Nanchititla, Distr. Temascaltepec, Mexico, 11 April 1933, Hinton 3767 (Herb. Roy. 
Bot. Gard., Kew, TYPE). 
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longer simple hairs on both surfaces; petioles 3-5 mm. long, 
pubescent ; inflorescences closely imbricated, spikes 2-5 cm. 
long; bracts lanceolate-linear, 1-2 cm. long, acuminate at the 
apex, acute at the base, densely glandular-hispid intermixed 
with long simple hairs, conspicuously recurved, mucronate; 
bracteoles 2, lanceolate-linear, 8-10 mm. long, about 1 mm. 
broad, densely glandular-pubescent; calyx-lobes 5, filiform, 
about 5 mm. long, glandular-puberulent; corolla 3 cm. long, 
red, tube 1.9 em. long, middle lobe of the anterior lip oblong- 
obovate, about 1 cm. long, 3 mm. broad, lateral lobes oblong- 
obovate, about 1 cm. long, 4 mm. broad, posterior lip oblong- 
obovate, about 1 cm. long, 4 mm. broad, subemarginate; fila- 
ments inserted on the middle lobe of the anterior lip; pollen 
grains 40 x 25 »; capsule 8-10 mm. long, 3-3.5 mm. broad, the 
constricted base about 3 mm. long, glabrous; seeds 4, 1.5 x 2 
mm., muriculate. 


DISTRIBUTION: central Mexico. 


Mexico: dry hill, Nanchititla, Distr. Temascaltepec, 11 April 1933, Hinton 3767 
(K trypz, M, M photo). 


This species is readily distinguished by the long tube and 
striking reddish coloration of the corolla. 


GENUS AND SPECIES EXCLUDED 


Tetramerium Gaertn. f. Fruct. et Sem. 3: 90, pl. 196. 1805 = 
Faramea Aubl. Pl. Guin. p. 102, pl. 40. 1775, in part; Corrza L. 
Syst. ed. 1. 172. 1735, in part. 

T. coeruleum Nees ex Mart. in Nov. Act. Nat. Cur. 12: 13. 
1824 = FaraMEa CAERULEA DC. Prodr. 4: 497. 1830. 

T. flavum Eastwood, in Proc. Amer. Acad. 44: 608. 1909 = 
Hewrya flava (Eastwood) Happ. 

T. geniculatum Brandeg. in Univ. Calif. Publ. Bot. 4: 386. 
1913, is not of this genus; material is insufficient to permit 
further determination. 

T. gualanense Robinson & Bartlett in Proc. Amer. Acad. 63: 
58. 1907 = Henrya gualanensis (Robins. & Bartl.) Happ. 

T. jasminoides HBK. Nov. Gen. et Sp. 3: 373, pl. 287. 1818 
= Faramza Jasminowwes DC. Prodr. 4: 497. 1830. 


t 
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T. latifolium Cham. & Schlecht. in Linnaea 4: 30. 1829 - 
FaraMeEa LaTiFouia DC, Prodr. 4: 497. 1830. 

T. montevidense Cham. & Schlecht. in Linnaea 4: 29. 1829 = 
Frames Montevivensis DC. Prodr. 4: 497. 1830. 

T. multiflorum Bartling ex DC. Prodr. 4: 497. 1830 = Fara- 
MEA GuayaquiLensis DC. Prodr. 4: 497. 1830. 

T. occidentale Nees ex Mart. in Nov. Act. Nat. Cur. 12': 13, 
1824 = Faramea oporatissima DC. Prodr. 4: 496. 1830. 

T. odoratissimum Gaertn. f. Fruct. et Sem. 3: 196. 1805 = 
F'araMEa oporaTissima DC. Prodr. 4: 496. 1830. 

T. oleaefolium Spreng. Syst. 1: 409. 1825 = Correa 
HBK. Nov. Gen. et Sp. 3: 372. 1818. 

T. paniculatum Spreng. Syst. 1: 409. 1825 = Correa panicv- 
tata Aubl. Pl. Guin. 1: 152, pl. 58. 1775. 

T. racemulosum Nees in Benth. Bot. Voy. Sulphur, p. 148. 
1844 = Justicea racemuLosa Wikstr. in Vet. Akad. Handl. 
Stockh. p. 426. 1825. 

T. scorpioides (Nees) Hemsl. Biol. Centr.-Am. Bot. 2: 525. 
1882 = Henrya scorprorves Nees in DC. Prodr. 11: 464. 1848. 

T. sessilifolium HBK. Nov. Gen. & Sp. 3: 374. 1818 = Fara- 
MEA SESSILIFOLIA DC. Prodr. 4: 497. 1830. 

T. stipulaceum Cham. & Schlecht. in Linnaea 4: 31. 1829 = 
FaraMEa stiputacea DC. Prodr. 4: 497. 1830. 

By petition to the International Botanical Congress in 1935, 
it has been recommended by the Committee on Nomenclature 
that Terramertum Nees be placed in the list of conserved 
genera. 

LIST OF EXSICCATAE 


The number of the collector is in italics. If the collection is unnumbered, this is 
indicated by a dash. The numbers in parentheses indicate the number designated to 
the species in this revision. 


Aleala. — (17). Bertero, C.J. — (1). 

Alvarez. 738 (17). Bigelow, J. M. — (17). 

d’Aoust, V. 810 (18). Bourgeau, E. 1261 (17). 

Arriaga. — (17). Brandegee, T. 8. —,— (6); — (17). 


Arstne, Bro. G. $244, 6702, 10486 (17). Brenning. 193 (3). 

Bartlett, H. H. 10082, 10709 (17); Calderon, 8. 2486 (3); 2098, 2123 (8); 
10557 (22). 2118 (17). 

Berlandier, J. L. 1640-870, $181 (17). Chaves. 44 (17). 
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Chrismar. — (17). 

Conzatti, C. 1663 (19). 

Conzatti, C. & V. Gongalez. 645 (19). 

Coulter, T. 1205, 1206 (17). 

Duges, A. — (17). 

Eggers, H.F. 15466 (1). 

Ehrenberg, C. —, 678, 1072 (17). 

Emrick,G. 172 (17). 

Endlich, R. 253 (17). 

Ferris, R. 8. 5888 (17); 6178 (21). 

Gaumer,G. F. —, 398, 1740, 1741, 2841, 
2342 (17). 

Gaumer, G. F. & Sons. 23592 (17). 

Gentry, H.S. 1084 (17). 

Goldman, E. A. $21 (20). 

Greenman, J. M. 351 (17). 

Greenman, J. M. & M. T. 5627 (17a). 

Gregg, J. 866, 1076, 1168 (17). 

Griffiths, D. 3439, 7006 (17). 

Griffiths, D. & J. J. Thornber. 74 (17). 

Harrison, G. J. 7177 (17). 

Hartman, C. V. 76 (17); 1013 (20). 

Hinton, G. B. $410 (1); 5724 (4); 
5494 (5); $375, 3589 (14); 487, 711, 
2968, 2991, 5546 (17); 3767 (23). 

Howell, J. T. 9408, 9654 (1). 
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Henrya 
GENERAL MORPHOLOGY 


Roots.—The root system is typical of suffrutescent plants 
and presents no unusual characters of morphological signifi- 
cance. 


Stems.—The stems are erect, ascending, or even pendant, 
one to several at the base, freely branched, slender, terete to 
acutely four-angled in cross-section, and occasionally with 
wings at the angles. The stem may be pubescent or glabrous, 
and frequently the bark exfoliates in the later stages. 


Leaves.—The leaves are opposite, petiolate, ovate to linear, 
pubescent to glabrous, frequently more conspicuously pubes- 
cent on the midrib and nerves. The primary leaves usually are 
early deciduous. Length of the petiole, outline of leaf, pubes- 
cence, and venation are relatively constant for the species and 
therefore furnish fairly good characters for specific diagnosis. 


Bracts——There are two types of bracts, the outer or cauline 
and the inner or involucral. The cauline bracts are lanceolate- 
ovate to lanceolate, and usually much shorter than the involu- 
cral bracts. The two involucral bracts, obovate to lanceolate, 
acuminate to rounded at the apex, are united along the poste- 
rior margin from the base to near the apex. The erect or re- 
curved mucro is located directly on or below the apical margin 
of these bracts. This mucro proves to be a distinctive morpho- 
logical character often giving substantial supporting evidence 
for specific differentiation. 


Calyx.—The calyx is five-lobed, filiform to lanceolate, and 
quite diminutive. 


Pubescence.—The pubescence is from pilose to hirsute or 
glandular and is variously intermixed in certain species. On 
the stems, the pubescence is at first evenly distributed and later 
disposed in alternating lines on the internodes. On the leaves, 
the pubescence is frequently more conspicuous on the midrib 
and nerves. The bracts also frequently bear a more pro- 
nounced pubescence on the veins. 
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Inflorescence-—The spicate inflorescence is terminal and 
axillary. The spikes, one to several at the nodes, are loosely to 
closely imbricated. The opposite flowers are subtended by the 
partially coalesced involucral bracts. 


Corolla.—The corolla is tubular-infundibuliform and con- 
forms in general to that of T'etramerium, from which it differs 
in having a corolla-tube proportionately shorter, about one- 
third the total length. 


Stamens.—The stamens are two and project beyond the 
corolla. In other characters they conform in general to those 
of Tetramerium. 


Fruit.—The capsule is constricted at the base for about half 
the total length. The surface near the apex is usually gla- 
brous. The two disciform seeds are hispid on one surface and 
glabrate on the other. 


GEOGRAPHICAL DISTRIBUTION AND INTERSPECIFIC 
RELATIONSHIPS 


As treated in this study, the genus Henrya consists of twenty 
species and one variety. The geographical range of this genus 
extends from the northern states of Mexico southwest to the 
state of Veraguasin Panama. The center of geographical dis- 
tribution, as well as the relative abundance of individuals, ap- 
pears to be located in west-central Mexico. Relatively low alti- 
tudes and xerophytic habitats characterize on the whole the 
environments of these plants. 


The following chart portrays the interspecific relationships 
within the genus. 


GENERIC RELATIONSHIPS 


The genus Henrya shows its closest relationship to Tetram- 
erium particularly in habit, stem- and leaf-characters. How- 
ever, in inflorescence, coalescence of involucral bracts, shorter 
corolla-tube, broader corolla-lip and corolla-lobes, more linear 
and obtuse style branches, exserted style and stamens, more 
oblong pollen-grain, two instead of four ovules, mostly gla- 
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He Barcleyana He Conzattii 
He Ortegana He pilosa 
He mephitica 
de puverula 


He grandifolia 


He Donnell- He costata 
Smithii 
He imbricans 
flew He brevifolia 
He laxa 
H. rupicola 
He longipes He yucatanensis’ 
He reticulata H. scorpioides 
He scorpioides 
vare latifolia 
He gualanensis 


He insularis 
Fig. 2. Diagram to show interspecific relationships of Henrya. 
brous capsule with a longer constricted, sterile base, obtuse 


retinacula, and seeds with a hispid surface, Henrya stands out 
in marked contrast, and is well worthy of generic recognition. 


| 
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In considering other possible relationships in the Acantha- 
ceae, it should be mentioned that the presence of two conspicu- 
ous but uncoalesced bracts in some species of the genus Diclip- 
tera, possibly comparable to the twin bracts in Henrya, may in- 
dicate an affinity between these two genera. 


TAXONOMY 


Henrya Nees ace. to Benth. Bot. Voy. Sulphur, p. 148, pl. 49. 
1844; Nees in DC. Prodr. 11: 491. 1847. 

Tetramerium Nees Benth. & Hook. Gen. Pl. 2: 1121. 1876, 
in part; Lindau in Engler & Prantl, Nat. Pflanzenfam. IV, Abt. 
3b. p. 331. 1895, in part. 

Fruticose to suffruticose perennials. Roots fibrous. Stems 
erect, spreading, or decumbent; branches opposite, sometimes 
terete, frequently 4-angled in cross-section, occasionally con- 
spicuously winged along the angles, at first evenly pubescent, 
or pubescence disposed in lines, sometimes bearing exfoliating 
bark. Leaves opposite, entire, rotund-ovate to linear, pubes- 
cent to glabrous on both surfaces. Inflorescences terminal and 
axillary, spicate, loosely or closely imbricated. Cauline bracts 
solitary, lanceolate-ovate to linear, pubescent to glabrate. 
Flowers solitary, sessile or short-pedicellate, subtended by in- 
volucral bracts which are coalescent from base nearly to apex 
on posterior side, pubescent to glabrous, mucronate at or near 
the apex. Calyx-lobes 5, lanceolate-ovate to filiform, pubes- 
cent or glabrous. Corolla tubular-infundibuliform, bilabiate, 
tube straight to slightly curved, slightly enlarged near the 
base, about one-third the length of the corolla, anterior lip 
three-lobed, obovate-oblong, posterior lip obovate-oblong, all 
lobes nearly equal. Stamens 2, exserted, extending beyond 
corolla-lip; anthers consisting of 2 nearly parallel, oblong ob- 
tuse sporangia. Pollen-grains oblong, about twice as long as 
broad, pores equatorial, surface scrobiculate. Ovary narrowly 
obovate, base obtuse, retinacula curved, obtuse. Ovules 2, 
disciform, surface hispid. Capsule obovate, apiculate, lower 


half to base compressed, usually glabrous. Seeds 2, disciform, 
hispid. 
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Type species: Henrya insularis Nees in Benth. Bot. Voy. 
Sulphur, p. 148, pl. 49. 1844. 


KEY TO THE SPECIES 


A. Muero situated directly on the apical margin of the involucral bract, 
usually erect. 
B. Subtending bracts of the inflorescences shorter than the involucral 
bracts. 
C. Involucral bracts usually 6-9 mm. long. 
D. Internodes of the spike usually longer than the involucral bracts. 
E. Leaves ovate to lanceolate 
EE. Leaves ovate to obovate. 
F, Leaves usually 3-5-nerved on either side of the midrib; petioles 
mostly hirsute and glandular 2. H. brevifolia 
FF. Leaves usually 4~-8-nerved on either side of the midrib; petioles 
mostly hirsute, not glandular.......... 8. H. costata 
DD. Internodes of the spike usually shorter than the involucral bracts 


CC. Involucral bracts usually 10-13 mm. long. 
G. Stem usually acutely 4-angled. 
H. Lateral veins of the leaf close; bracts of the inflorescences mostly 
HH. Lateral veins of the leaf remote; Sennte of the inflorescence 


GG. Stems terete or nearly s0..............0005 ere 7. H. Ortegana 


BB. Subtending bracts of the inflorescence usually Sener than the involucral 


AA. Mucro situated more or hee ew the apical margin of the involucral 
bract, sometimes recurved. 
I. Bracts of the involucre acuminate, acute at the apex. 
J. Involucral bracts conspicuously pubescent. 
K. Involueral bracts mostly 3-8 mm. long. 
L. Involucral bracts chiefly hirsute or flaccid-hirsute pubescent, 
intermixed with gland-tipped hairs. 
M. Involueral bracts short, hirsute-pubescent. 
N. Leaves ovate to ovate-lanceolate.............. 9. H. scorpioides 
NN. Leaves ovate to ovate-rotund....9a. H. scorpioides var. latifolia 
MM. Involucral bracts long, pilose-pubescent 
LL. Involucral bracts chiefly glandular-pubescent.......... os 
KK. Involucral bracts mostly 9-11 mm. long 
JJ. Involueral bracts puberulent or glabrous. 
O. Involucral bracts puberulent; cystoliths not apparent...13. H. puberula 
OO. Involucral bracts glabrous; cystoliths apparent 14. H. Conzattii 
II. Bracts of the involucre obtuse to rounded at the apex. 
P. Primary leaf-blade much longer than broad. 
Q. Leaves large, mostly 7-13 em. long; spikes rather loose.......... 


15. H. grandifolia 


12. H. imbricans 


24 


546 ANNALS OF THE MISSOURI BOTANICAL GARDEN 


QQ. Leaves small, 1.5-6 cm. long; spikes rather dense. 
R. Involucral bracts 8-12 mm. long. 
S. Young leaves glandular-pubescent on both surfaces 


16. H. Barclayana 
SS. Young leaves more or less puberulent on both surfaces 


RR. Involucral bracts 5-8 mm. long. 


T. Involucral bracts densely glandular-hirsute, mucro near the 


apleal MATAIM. 18. H. Donnell-Smithii 
TT. Involucral bracts hirsute with scattered gland-tipped hairs, 
mucro remote from the apical margin........... 19. H. rupicola 
PP. Primary leaf-blade nearly as long as broad............ 20. H. reticulata 
1. H. insularis Nees in Benth. Bot. Voy. Sulphur, p. 148, pl. 
49. 1844. Pl. 33, figs. 6 & 11. 


H. scorpioides Nees in DC. Prodr. 11: 491. 1847, in part. 
Tetramerium scorpioides (Nees) Hemsl. Biol. Cent.-Am. 
Bot. 2: 526. 1882, in part. 


Henrya costata A. Gray var. glandulosa T. S. Brandeg. in 
Zoe 5: 171. 1903. 

Stems freely branched, at first evenly glandular-pilose, 
later pubescent in lines, or glabrous; leaves ovate, 1-5.5 cm. 
long, 0.5-2.5 em. broad, obtusish to cuspidate at the apex, ob- 
tuse at the base, usually 3-8-nerved on either side of the mid- 
rib, at first glandular-pilose, later sparsely appressed-pilose 
on both surfaces, more conspicuously so on the midrib and 
nerves; petiole 0.1-2.5 cm. long, glandular-pilose to glabrous; 
spikes 1-10 em. long, rather loose; cauline bracts oblanceolate, 
2-3 mm. long, mucronulate, glandular-pilose ; involucral bracts 
oblanceolate, 7-9 mm. long, about 2 mm. broad, acute, glandu- 
lar-pilose, mucro directly on the apical margin, erect, 0.4 mm. 
long; calyx-lobes lanceolate-linear, 0.8-1 mm. long, glandular- 
puberulent ; corolla 10 mm. long, middle lobe of the anterior lip 
oblong-obovate, 4.2 mm. long, 2 mm. broad, lateral lobes obo- 
vate-oblong, 4.2 mm. long, 2 mm. broad, posterior lip oblong- 
obovate, 4.2 mm. long, about 1 mm. broad, acutish at the apex, 
subemarginate; pollen-grains about 45 x 25 »; capsule 7 mm. 
long, 1.8 mm. broad, glabrous, the constricted base 3.5 mm. 
long ; seeds 2.5 x 1.9 mm. 


DISTRIBUTION: western Mexico and Central America including Panama. 
MEXICO. 
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Lower CALirorniA: Sierra de la Laguna, 26 Jan. 1890, Brandegee, without 
number (G, PhilAcad, UCal) ; Santa Anita, Cape Region, Jan.-March 1901, Purpus 
266 (US, M, UCal). 

SrnaLoa: ‘‘San Vicente,’’? Balboa, 1923, Ortega 5128 (US); Mazatlan, 1925, 
Ortega 5699 (US); vicinity of Mazatlan, April 1910, Rose, Standley ¢ Russell 
13845 (US, F). 

Nayarit: La Barranca, 21 Feb. 1927, Jones 23188 (M, UCal, P). 

Jaisco: without definite locality or date, specimen collected presumably by Lay 
§ Collie during the voyage of Captain Beechey to the ‘‘ Pacific and Bering’s Strait,’’ 
1825-1828, in part (K). 

Mexico: hill, Nanchititla, Distr. Temascaltepec, 18 Jan. 1933, Hinton 3410 (K). 

PanaMa: island off Veraguas, without date, Sinclair, without number (K TYPE, 
M photo). 


The distribution of this species is largely on the Pacific slope 
of Mexico and Central America. The involucral bracts tend to 
become slightly shorter and the plant as a whole is somewhat 
more glandular in the northern parts of its range. It is chiefly 
distinguished by the rather loose inflorescence and by the 
mucro, usually erect, situated directly on and continuous with 
the apical margin of the acuminate-apiculate involucral bracts, 
which are also relatively long. 


2. H. brevifolia Happ, n. sp.'* 

Stems freely branched, at first evenly glandular-pilose, later 
pubescent in lines, or glabrous; leaves obovate to ovate, 0.5- 
5 em. long, 0.5-1.5 em. broad, rounded to cuspidate at the apex, 
rounded to obtuse at the base, usually 3—-5-nerved on either side 
of the midrib, at first glandular-pilose, later sparsely pilose on 
both surfaces, more conspicuously so on the midrib and nerves; 
petiole 0.1-0.5 em. long, glandular-pilose to glabrous; spikes 1- 
12 em. long, rather loose; cauline bracts oblanceolate, 3-5 mm. 
long, mucronulate, glandular-hispid; involucral bracts oblan- 
eeolate, usually 6-8 mm. long, about 2 mm. broad, acute, glan- 
dular-hispid intermixed with occasional long simple hairs, 

“H. brevifolia Happ, sp. nov., herbacea perennis; caulibus ramosis et gracili- 
bus, glanduloso-pilosis vel glabratis; foliis ovatis vel obovatis, 0.5-5 em. longis, 0.5- 
1.5 em. latis, apice rotundato vel cuspidato, basi rotundato vel obtuso, utrinque ex 
medio nervo 3-5 nervis, glanduloso-pilosis vel glabratis; petiolis 0.1-0.5 cm. longis; 
spicis 1-12 em. longis, plus minusve laxis; caulis bracteis oblanceolatis, 3-5 mm. 
longis ; involueri bracteis oblanceolatis, 6-8 mm. longis, glanduloso-hispidis, mucrone 


ad apicem bracteae posito; corolla 10-12 mm. longa.—Collected at Las Duvasvillas, 
Sonora, Mexico, 18 May 1892, Brandegee, without number (Univ. Cal. Herb., TYPE). 
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mucro directly on the apical margin, erect, 0.3 mm. long, calyx- 
lobes lanceolate-linear, 0.8 mm. long, glandular-puberulent; 
corolla 10-12 mm. long, middle lobe of the anterior lip obovate, 
7-8 mm. long, about 4 mm. broad, lateral lobes obovate-oblong, 
about 7 mm. long, 3 mm. broad, posterior lip oblong-obovate, 
about 7 mm. long, 2.5 mm. broad, emarginate; pollen grains 
45 x 25 »; capsule 6 mm. long, 1.5 mm. broad, slightly puberu- 
lent near the apex, constricted base 3 mm. long; seeds 2.3 x 
1.8 mm. 


DISTRIBUTION: northwestern Mexico. 
Sonora: Las Duvasvillas, 18 May 1892, Brandegee, without number (G, US, NY, 
M photo, PhilAcad, UCal rypz, D); Sierra de Alamos, 14 March 1910, Rose, Stand- 
ley & Russell 12829 (US). 

This species is distinctive because of the prevalence of the 
small obovate leaves with three to five nerves and with rather 
broad intervals between them on either side of the midrib. In 
nervation and in glandular-pubescence it rather tends towards 
H. insularis, and in the shape of the leaves, habit, and general 
appearance, it resembles H. costata. However, it differs from 
these two species in important morphological characters and 
has a distinct area of distribution. 


3. H. costata A. Gray in Proc. Amer. Acad. 21: 406. 1886. 
Tetramerium costatum Millsp. in Field Mus. Bot. Ser. 1: 47, 
320. 1895-96. 

Stems freely branched, pendant, slender, at first evenly pi- 
lose and inconspicuously intermixed with gland-tipped hairs, 
later pubescent in lines, or glabrous; leaves ovate to rotund- 
ovate, 0.5-4.5 cm. long, 0.3-3 cm. broad, abruptly acuminate, 
mucronate, obtuse to truncate at the base, with usually 4-8 
nerves, rather close, curved toward the apex, on either side of 
the midrib, pilose beneath, sparsely pilose above, more con- 
spicuously so on the midrib and nerves; petioles 0.5-1.5 mm. 
long, at first densely pubescent, later sparsely so; spikes 1- 
10 cm. long, rather loose, internodes usually 7-10 mm. long; 
flowers ‘‘straw-color’’; cauline bracts oblanceolate, 3-4 mm. 
long, pilose and inconspicuously intermixed with gland-tipped 
hairs; involucral bracts oblanceolate, 8-9 mm. long, about 4 
mm. broad, acute, pubescent as above, mucro about 0.5 mm. 
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long, erect, directly on the apical margin; calyx-lobes lanceo- 
late-linear, 1 mm. long, pilose-puberulent ; corolla about 11 mm. 
long, middle lobe of the anterior lip obovate, 7 mm. long, 4 mm. 
broad, lateral lobes obovate-oblong, 7 mm. long, 2.5 mm. broad, 
posterior lip oblong-obovate, 7 mm. long, 1.5 mm. broad, sub- 
emarginate ; pollen-grains about 40 x 24 u. 

DISTRIBUTION: northern Mexico. 

CHIHUAHUA: pendant from precipitous rocks, near Batopilas, Aug.—Nov. 1885, 
Palmer 211 (G TvPE, US, M photo, PhilAcad). 

This has been perhaps the most frequently misinterpreted 
member of this genus, and much material has been incorrectly 
named. It is at present known from one collection only, 
- namely, Dr. Edward J. Palmer’s collection from southwestern 
Chihuahua. As described by Dr. A. Gray, the five to seven 
nerves on either side of the midrib have been apparently the 
basis for some misinterpretation. The delimitation as now 
given indicates that the close-costate condition, particularly at 
the base of the leaves continuing curvinerved and somewhat 
parallel to the margin towards the apex, together with the 
broad ovate to elliptical outline and comparatively small size 
of the leaves, is characteristic of the species. In general the 
pubescence is simple-pilose intermixed with a few gland-tipped 
hairs principally on the surface of the involucral bracts. The 
mucro is distinctly erect and continuous with apical margin. 


4. H. longipes Happ, n. sp.1* 

Stems freely branched, at first hirsute-pubescent intermixed 
with gland-tipped hairs, later pubescent in lines, or glabrous; 
leaves ovate to lanceolate, 0.5-8 cm. long, 0.2-3 cm. broad, acute 
to acuminate at the apex and at the base, mostly 3-5-nerved on 
either side of the midrib, at first pilose-pubescent on both sur- 
faces, later somewhat glabrate ; petiole 0.24.5 cm. long; spikes 


* H. longipes Happ, sp. nov., herbacea perennis; caulibus ramosis gracilibusque, 
Ppilosis vel glabratis; foliis lanceolatis vel ovatis, 0.5—8 em. longis, 0.5-3.5 cm. latis, 
apice basique acuminatis vel parce obtusis, utrinque ex medio-nervo 3-5 nervis, 
utrinque sparse pilosis vel glabratis; spicis densis, 2-8 em. longis; caulis bracteis 
oblanceolatis, 3-5 mm. longis; involucri bracteis 7-8 mm. longis, apice obtuso, 
glanduloso-pilosis vel pilosis, mucrone erecto, inconspicuo, ad apicem bracteae 
posito; corolla 10-12 mm. longa.—Collected at San Salvador, Salvador, coll. of 
1925, Calderon 2283 (Field Mus. Herb. Type). 
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dense, terminal and lateral, 2-8 cm. long, 2 to 4 at the cauline 
nodes, internodes 0.2-1 cm. long; cauline bracts oblanceolate, 
3-5 mm. long, acuminate-mucronate, hirsute-pubescent inter- 
mixed with gland-tipped hairs; involucral bracts oblanceolate, 
usually 7-8 mm. long, rounded, hirsute-pubescent intermixed 
with gland-tipped hairs, mucro directly on the apical margin, 
erect, inconspicuous, 0.1-0.2 mm. long; calyx-lobes lanceolate- 
linear, 0.7 mm. long, puberulent; corolla 10-12 mm. long, mid- 
dle lobe of the anterior lip obovate, 7 mm. long, 3 mm. broad, 
lateral lobes obovate-oblong, about 7 mm. long, 2.5 mm. broad, 
posterior lip oblong-ovate, about 7 mm. long, 2.5 mm. broad, 
subemarginate; pollen-grains about 40 x 22 »; capsule 6 mm. 
long, 2 mm. broad, slightly puberulent near the apex, con- 
stricted base 3 mm. long; seeds 2.2 x 1.8 mm. 

Salvador. 

SaLvapor: San Salvador, coll. of 1925, Calderon 2283 (US, M photo, F rvre); 
vicinity of San Salvador, alt. 650-850 m., 2-7 Feb. 1922, Standley 20449 (G, US, 
NY) ; same locality, 30 March-24 April 1922, Standley 23103 (G, US, NY). 

This species approaches H. imbricans, but presents several 
distinct differences. The ovate to lanceolate shape of the leaf 
with the acuminate apex and the occasionally acute but more 
commonly acuminate base is rather conspicuous. The petiole 
also is generally long. The mucro of the involucral bract, al- 
though rather short and inconspicuous, is continuous with the 
margin and usually erect. The bracts are somewhat short and 
rounded at the apex. 


5. H. flava (Eastwood) Happ, n. comb. 

Tetramerium flavum Eastwood in Proc. Amer. Acad. 44: 
608. 1909. 

Plant 6-12 dm. high; stems erect, freely branched, terete to 
4-angled, occasionally narrowly winged, at first evenly hispid 
with glandular hairs intermixed, later pubescent in lines, or 
glabrous; leaves ovate, 0.5-10 cm. long, 0.2-5 em. broad, acumi- 
nate, mucronate at the apex, obtuse at the base, usually 6-8- 
nerved on either side of the midrib and prominent on the lower 
surface, at first pilose to occasionally tomentose beneath, 
sparsely pilose above, more conspicuously so on the midrib and 
nerves; petioles 0.1-2 cm. long, glandular-pilose to pilose in 
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lines; inflorescences usually closely spicate, spikes 1-6 cm. 
long; flowers ‘‘canary yellow’’; cauline bracts oblanceolate- 
linear, about 6 mm. long, 1 mm. or more broad, mucronulate, 
glandular-pilose ; involucral bracts oblanceolate, about 1 cm. 
long, acute, glandular-pilose, closely imbricated, mucro 0.2 mm. 
long, erect, directly on the apical margin; calyx-lobes lanceo- 
late-linear, 2 mm. long, glandular-pilose-puberulent; corolla 
about 18 mm. long, middle lobe of the anterior lip obovate, 10 
mm. long, 7 mm. broad, the lateral lobes similar in outline, 
slightly narrower, posterior lip oblong-obovate, 10 mm. long, 
3 mm. broad, subemarginate; pollen-grains about 23-40 z. 

DISTRIBUTION: western Mexico. 

Duraneo: San Ramon, 21 April-18 May 1906, Palmer 75 (G TypPz, US, NY, M, 
M photo, F, UCal). 

The large yellow corolla-lobes, the closely imbricated inflo- 
rescence, the rather large involucral bracts, the prominent 
nerves on the under side of the leaf with the close pubescence 
especially on the midrib and nerves, and the rather consistently 


acute angles of the four-sided stem all mark this as a distinct 
species of the genus. 


6. H. yucatanensis Happ, n. sp.'¢ 


H. costata Millsp. in Field Mus. Bot. 2: 100. 1900, not A. 
Gray. 

Stems freely branched, slender, cylindrical to somewhat 4- 
angled, at first evenly glandular-pilose, later pubescent in lines, 
or glabrous; leaves ovate, 1-6 cm. long, 0.5-5 cm. broad, 
abruptly acuminate, acute, obtuse to acuminate at the base, at 
first appressed-pilose on both surfaces, sparsely on the lower 
surface, more conspicuously so on the midrib and nerves; pet- 
ioles 0.1-1.2 em. long, glandular-pilose; inflorescences more or 
less closely spicate, the spikes 1-15 em. long, lateral spikes soli- 

*H. yucatanensis Happ, sp. nov., herbacea perennis; caulibus ramosis et gra- 
cilibus, glanduloso-pilosis vel glabratis; foliis ovatis, 1-6 em. longis, 0.5-5 cm. latis, 
apice abrupte acuminato, basi obtuso vel acuminato, adpresso-pilosis vel glabratis; 
spicis plus minusve densis, 1-15 em. longis; caulis bracteis oblanceolatis, 3-5 mm. 
longis; involucri bracteis 10-11 mm. longis, apice acuminato, glanduloso-puberulis, 


mucrone ad apicem bracteae posito; corolla 13 mm. longa.—Collected on brush 


lands about Izamal, Yucatan, Mexico, Jan.—May 1895, Gawmen 368 (Mo. Bot. Gard. 
Herb., TYPE). 


L 
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tary or in pairs; internodes 5-15 mm. long; flowers yellow; 
cauline bracts oblanceolate, 3-5 mm. long, acute, mucronulate, 
glandular-pilose; involucral bracts oblanceolate, 10-11 mm. 
long, about 3 mm. broad, glandular-pilose, mucro 0.1 mm. long, 
inconspicuous, erect, directly on the apical margin; calyx-lobes 
lanceolate, 1.2 mm. long, puberulent; corolla 13 mm. long, 
middle lobe of the anterior lip obovate, 8 mm. long, 6 mm. 
broad, lateral lobes obovate, 8 mm. long, 5 mm. broad, posterior 
lip obovate-oblong, 8 mm. long, 4.2 mm. broad, subemarginate; 
pollen-grains about 35 x 20 »; capsule 6-7 mm. long, 2 mm. 
broad, somewhat pubescent near the apex, the constricted base 
_ about 3 mm. long; seeds 2 x 1.5 mm. 

DISTRIBUTION: southern Mexico. 

Yucatan: brush lands about Izamal, JanMay 1895, Gawmer 368 (G, US, 
NY, M rypz, Cop, F, UCal, CalAcad, D, UMich); Silam, without date, Gaumer 
1712 (US, NY, M, F); Calotmul, without date, Gauwmer 1713 (US, Cop, F, 
CalAcad) ; without locality, 15-20 Feb. 1901, Goldman 590 (US); Colonia San 
Cosmé, 20 Feb. 1906, Greenman 350 (G, US, NY, B, F); Izamal, 21 Feb. 1906, 
Greenman 391 (G, F); stairway east side of Cerro Grande, Izamal, 13 Jan. 1895, 
Millspaugh 65 (US, F, CalAcad) ; Progresso, 5 March 1899, Millspaugh 1661 (F); 
ruins of Mayapan, 19 Feb. 1903, Seler 3875 (G, NY, B, F); stony hill, Izamal, 11 


March 1903, Seler 3922 (G, US, NY, B, F); Tunkas, 3 March 1890, Stone 244 
(PhilAcad). 


This species is at present known only from Yucatan. It 
seems most closely allied to H. insularis, from which it differs 
in having larger, broader, and more conspicuously nerved 
bracts of the inflorescence, a larger corolla, and a more densely 
glandular pubescence. 


7. H. Ortegana Happ, n. sp.'7 
Plant about 1 m. high; stems freely branched, subterete in 
cross-section, at first evenly glandular-hirsute, later gland- 


 H. Ortegana Happ, sp. nov., herbacea perennis; caulibus ramosis, gracilibus 
et subteretibus, glanduloso-hirsutis vel glabris; foliis ovatis vel lanceolato-ovatis, 
1-4.5 em. longis, 0.5-2.5 em. latis, apice et basi rotundis vel acutis, utrinque ex 
medio nervo 4~7 nervis, glanduloso-pubescentibus vel glabratis; petiolis 0.1-1.3 em. 
longis; caulis bracteis oblanceolato-oblongis, 5-10 mm. longis, minute glanduloso- 
hirtellis et glanduloso-pubescentibus; involucri bracteis oblongo-oblanceolatis, 10-13 
mm. longis, dense glanduloso-hirtellis et glanduloso-pubescentibus, mucrone 0.2-0.3 
mm. longo, erecto, ad apicem bracteae posito; corolla 18-20 mm. longa.—Collected 
at San Ignacio, Sindicate of San Juan, Sinaloa, Mexico, March 1931, Ortega 6868 
(Mo. Bot. Gard. Herb., TYPE). 
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tipped hairs intermixed with hirsute hairs in lines, or glabrous ; 
leaves ovate to lanceolate-ovate, 14.5 cm. long, 0.5-2.5 cm. 
broad, acuminate, rounded to acute at both ends, usually 4~7- 
nerved on either side of the midrib, at first glandular-pubes- 
cent on both surfaces, later sparsely glandular-pubescent inter- 
mixed with occasional hirsute hairs, more conspicuously so on 
the midrib and nerves, somewhat glabrate; petioles 0.1-1.3 cm. 
long, at first glandular-hirtellous, later glabrate ; inflorescences 
more or less closely spicate, spikes 1-10 cm. long, internodes 
usually 0.3-1 cm. long; cauline bracts oblanceolate-oblong, 
mostly 5-10 mm. long, 1-2 mm. broad, minutely glandular-hir- 
tellous intermixed with longer gland-tipped hairs; involucral 
bracts oblong-oblanceolate, 10-13 mm. long, 4-5 mm. broad, 
acute to obtusish at the apex, closely glandular-hirtellous inter- 
mixed with longer gland-tipped hairs, mucro 0.2-0.3 mm. long, 
erect, directly on the apical margin; calyx-lobes lanceolate, 
about 1 mm. long, glandular-puberulent; corolla 18-20 mm. 
long, white, middle lobe of the anterior lip oblanceolate, about 
10 mm. long, 4 mm. broad, other lobes similar in shape and size; 
posterior lip emarginate; pollen-grains 48 x 23 »; capsule 8- 
10 mm. long, 4 mm. broad, puberulent near the apex, the con- 
stricted base 5 mm. long, seeds 4, 2 x 1.6 mm. 

DISTRIBUTION: western Mexico. 

Snratoa: ‘‘C, de la Silla,’’ San Ignacio, alt. 1200 m., 20 April 1918, Montes ¢ 


Salazar 293 (US); San Ignacio, Sindicate of San Juan, March 1931, Ortega 6868 
(M typg, F, CalAcad); definite locality not indicated, coll. of 1933, Ortega 7184, 


7186 (F). 

This species seems to be somewhat intermediate between 
H. flava and H. grandifolia. The more prominently veined 
leaves and the larger bracts with a more glandular surface in- 
dicate a distinct difference from the first, and the smaller leaves 
and the mucro directly on the apical margin of the involucral 
bract separate it from the latter. The white flowers are among 
the largest of the genus. 


8. H. gualanensis (Robinson & Bartlett) Happ, n. comb. 
Pl. 33, fig. 5. 


Tetramerium gualanense Robinson & Bartlett in Proc. Amer. 
Acad. 43: 58. 1907 


24 
554 ANNALS OF THE MISSOURI BOTANICAL GARDEN 


Plant suffruticose, 1 m. high; stems freely branched, some- 
what 4-angled, at first evenly glandular-hirsute, later pubes- 
cent in lines, or glabrous ; leaves ovate to elliptic, 1-9 cm. long, 
0.6-4 cm. broad, abruptly acuminate, obtuse to rounded, 
abruptly acuminate at the base, 4-6-nerved on either side of 
the midrib, at first glandular-pilose on both surfaces, sparingly 
so on the upper surface, later inconspicuously appressed- 
pilose on both surfaces, becoming glabrate above; inflores- 
cences more or less densely spicate, spikes 1.5-5 cm. long, ter- 
minal and solitary or in pairs; flowers white; cauline bracts 
oblanceolate, 8-12 mm. long, 3-5 mm. broad, usually equal to 
or exceeding the total length of the involucral bracts, glandnu- 
lar-hirsute on both surfaces, mucronulate; involucral bracts 
oblanceolate, 9-10 mm. long, 3 mm. broad, glandular-hirsute, 
mucro 1 mm. long, erect, more or less directly on the apical 
margin ; calyx-lobes lanceolate-linear, 1.5 mm. long, pubescent; 
corolla 13 mm. long, middle lobe of the anterior lip obovate, 
8 mm. long, 4 mm. broad, concave, lateral lobes obovate-oblong, 
8 mm. long, 3 mm. broad, posterior lip oblong-obovate, 8 mm. 
long, 2 mm. broad, subemarginate; pollen-grains about 28 x 
22 »; capsule 6 mm. long, 2.2 mm. broad, the constricted base 
3 mm. long; seeds 2.6 x 2 mm. 

DISTRIBUTION: Guatemala. 

GUATEMALA: Gualan, Dept. Zacopa, alt. 130 m., 18 Jan. 1905, Deam 397 (G TYPE, 
M photo, UMich). 

The large ovate-rotund leaves, the conspicuously large cau- 
line bracts frequently longer than the subtended involucral 
bracts, and the long glandular pubescence are characteristic of 
this distinctive species. Due to the larger cauline bracts, the 


species appears to be somewhat intermediate between Henrya 
and Tetramerium. 


9. H. scorpioides Nees in DC. Prodr. 11: 491. 1847. 
Pls. 30, 33. 
Tetramerium scorpioides (Nees) Hemsl. Biol. Cent.-Am. 
Bot. 2: 526. 1882; Lindau ex Loesen. in Bull. Herb. Boiss. 5: 
679. 1897, as T. scorpioides (Nees et Bth.) Lindau. 
Stems freely branched, at first evenly glandular-pilose, later 
pubescent in lines, or glabrous; leaves ovate, 0.5-5 cm. long, 
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0.3-2.5 em. broad, at first acute, later long-acuminate, obtuse at 
the apex, obtuse to short-acuminate at the base, 5-7-nerved on 
either side of the midrib, in the early stages closely pilose 
intermixed with gland-tipped hairs, later sparsely pilose on 
both surfaces, more conspicuously so on the midrib and nerves, 
frequently glabrate on the upper surface; petiole 0.1-1.5 cm. 
long, densely pilose to glabrate; inflorescences more or less 
closely spicate, the spikes 2-10 cm. long, terminal and one to 
several at the nodes ; flowers ‘‘ yellowish-white’’; cauline bracts 
linear-lanceolate, 1-2 mm. long, glandular-pilose; involucral 
bracts oblanceolate, 6-8 mm. long, about 2 mm. broad, glandu- 
lar-pilose, mucro 0.3-0.5 mm. long, slightly recurved, 0.1-0.2 
mm. below the apical margin; bracteoles when present 2, lance- 
olate, 1.5 mm. long, puberulent; calyx-lobes lanceolate-linear, 
about 0.8 mm. long, puberulent; corolla 11-12 mm. long, middle 
lobe of the anterior lip obovate, 7 mm. long, 3 mm. broad, lateral 
lobes obovate-oblong, 7 mm. long, about 2 mm. broad, posterior 
lip oblong-obovate, 7 mm. long, 1.2 mm. broad, emarginate; 
pollen-grains about 42 x 20»; capsule 5-6 mm. long, about 2 mm. 
broad, puberulent near the apex, constricted base about 3 mm. 
long, seeds 2 x 1.3 mm. 
DIsTRIBUTION: Mexico and Nicaragua. 
MEXICco. 


Saw Luts Porost: limestone hills, Las Palmas, 5 June 1890, Pringle 3506 (G, 
F); limestone ledges, Las Palmas, April 1894, Pringle 5947 (M); limestone hills, 
Las Palmas, alt. 120 m., 9 March 1899, Pringle 7699 (G, Cop, Utrecht, F) ; without 
definite locality, 1851, Virlet d’Aoust 817 (Cop). 

Vera Crvz: without definite locality, April 1865-66, Hahn, without number (K); 
La Purga, 27 Jan. 1906, Greenman 224 (G, US, NY, F); Mirador, Jan. 1839, Linden 
190 (K Typz, B, M photo) ; rocky soil, Rio de Santa Maria, Zacuapan and vicinity, 
Nov. 1906, Purpus 2261 (G, US, M, B, F, UCal) ; Remudadero, Jan. 1922, Purpus 
8863 (UCal, D, P); same locality, April 1922, Purpus, without number (UCal, D, 
P); rocky thorn forests near Rancho Remudadero, March 1928, Purpus 11155 (NY, 
PhilAcad, D); rocky soil, Puente Nacional, April 1928, Purpus 11155 (US, M, F); 
rocky thorn forests near Rancho Remudadero, April 1928, Purpus 11166 (NY, F, 
PhilAcad) ; rocky thorn woods, Rancho Remudadero, March 1933, Purpus, without 
number (M); San Francisco, near Vera Cruz, May 1894, C. L. Smith 1330 (G). 

SmvaLoa: east of Presidio de Mazatlan, 7 June 1849, Gregg 1159 (M). 

Mexico: by the river, Tejupileo, Distr. Temascaltepec, 9 March 1934, Hinton 
5756 (M, K). 

Oaxaca: Tomellin Canyon, alt. 700 m., 17 May 1894, Pringle 4634 (G, US, NY, 
M, Utrecht, PhilAcad, UCal) ; Chivela, 7 March 1934, Mell 2255 (NY); Cerro Con- 
cordia, alt. 650-800 m., 8-14 April 1933, Morton § Makrinius 2673 (US). 


i 
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Nicaragua: near Granada, Dec. 1847, Oersted, without number (B). 


This is one of the most widely distributed species of the genus 
and is most frequently represented in herbaria. The rather 
loose spikes, comparatively small acuminate involucral bracts, 
and tke recurved mucro, located slightly below the apical mar- 
gin, render it of ready recognition. 


9a. H. scorpioides Nees var. latifolia Happ, n. var.'* 

Leaves mostly ovate-rotund, 1-15 cm. long, 0.7—10 cm. broad, 
abruptly acuminate, frequently mucronulate; petioles 0.1-7.5 
em. long; mucro of the involucral bracts 0.5 mm. long, diver- 
gent, conspicuous. 

DISTRIBUTION: central and southern Mexico, and Central America. 

MExIco. 

Cotrmma: Manzanillo, 2-18 March 1891, Palmer 1330a (US, B). 

Vera Cruz: La Ternera, 1919, Purpus 8235 (B, UCal); Barranca de Panoaya, 
Dee. 1919, Purpus 8495 (G, US, M rvpz, B, UCal). 

NicaRaGua: without definite locality, coll. of 1853-56, C. Wright, without number 
(G, US). 


GUATEMALA: without definite locality or date, Friedrichsthal, without number 
(K). 


This variety differs from the species largely by the broader 
rotund-ovate leaves and the longer petioles. It occurs rather 
generally within the range of the species. 


10. H. pilosa Happ, n. sp.?® 

Stems freely branched; branches slender, at first conspic- 
uously pilose intermixed with occasional gland-tipped hairs, 
later pubescent in lines, more or less glabrous; leaves broadly 


* H. scorpioides Nees var. latifolia Happ, var. nov., herbacea perennis; foliis 
ovato-rotundis, 1-15 cm. longis, 0.7—10 em. latis, apice breviter acuminato; petiolis 
0.1-7.5 em. longis.—Collected at Barranca de Panoaya, Vera Cruz, Mexico, Dec. 
1919, Purpus 8495 (Mo. Bot. Gard. Herb. TYPE). 

* H. pilosa Happ, sp. nov., herbacea perennis; caulibus ramosis et gracilibus, 
pilosis et parce glanduloso-pilosis vel glabratis; foliis rotundo-ovatis vel ovatis, 1-5 
em. longis, 0.74 cm. latis, apice breviter acuminato et basi acuto vel subcordato, 
utrinque parce pilosis vel glabris; petiolis 0.3-4.2 em. longis; spicis plus minusve 
densis, 1-3.5 em. longis; caulis bracteis lineari-lanceolatis, 2 mm. longis; involucri 
bracteis oblanceolatis, 7-8 mm. longis, pilosis et parce glanduloso-pilosis, mucrone 
0.5 mm. longo, sub apice bracteae posito; corolla 10-11 mm. longa.—Collected near 


Manzanillo, Colima, Mexico, 2-18 March 1891, Palmer 1330 (U. 8. Nat. Herb., 
TYPE). 
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ovate to rotund-ovate, 1-5 cm. long, 0.7-4 cm. broad, abruptly 
acuminate, acute to submucronate, subcordate to abruptly 
acuminate at the base, usually 3-5-nerved on either side of the 
midrib, at first sparsely pilose, later glabrous on both surfaces, 
membranaceous; petiole 0.3-4.2 cm. long, densely pilose to 
sparsely pilose in lines; inflorescences closely spicate, the 
spikes 1-3.5 cm. long, terminal and usually solitary or paired at 
the nodes; cauline bracts linear-lanceolate, about 2 mm. long, 
pilose; involucral bracts oblanceolate, 7-8 mm. long, about 
2 mm. broad, conspicuously white-pilose sparsely intermixed 
with gland-tipped hairs, mucro 0.5 mm. long, slightly divergent, 
0.1-0.2 mm. below the apical margin; calyx-lobes lanceolate, 
0.7 mm. long, puberulent; corolla 10-11 mm. long, middle lobe 
of the anterior lip obovate, 7 mm. long, 3 mm. broad, concave 
lateral lobes obovate-oblong, 7 mm. long, 2.6 mm. broad, poste- 
rior lip oblong-obovate, 7 mm. long, about 1.8 mm. broad, sub- 
emarginate; pollen-grains about 40 x 25 »; capsule 5-5.5 mm. 
long, about 2 mm. broad, pubescent near the apex, the con- 
stricted base about 2.5 mm. long; seeds 2 x 1.2 mm. 


DISTRIBUTION: southwestern Mexico. 
MExIco. 


Cotmma: near Manzanillo, 2-18 March 1891, Palmer 1830 (G, US trrz, NY, M 
photo). 


The rotund-ovate membranaceous leaves, mostly glabrate on 
both surfaces, and the densely pilose bracts with conspicuously 
long mucros, are important diagnostic characters of this 
species. 


11. H. laxa Happ, n. sp.?° 
Stems freely branched; branches lax, slender, at first stipi- 
tate-glandular, later pubescent in lines, or glabrate; leaves 


* H. laxa Happ, sp. nov., herbacea perennis; caulibus laxe ramosis et gracilibus, 
glanduloso-pubescentibus vel glabratis; foliis ovatis, 1-2.5 em. longis, 0.5-1 em. 
latis, apice acuminato, basi obtuso, utrinque glanduloso-hirsutis vel glabratis; 
petiolis 1-2 em. longis; spicis plus minusve laxis, 1-15 cm. longis, internodiis 6-7 
mm. longis; caulis bracteis lineari-lanceolatis, 2-3 mm. longis; involucri bracteis 
oblanceolatis, 6-7 mm. longis, dense glanduloso-hirsutis, mucrone 0.2—-0.3 mm. longo, 
sub apice bracteae posito; corolla 10 mm. longa.—Collected at Acapulco and vicin- 


ity, Guerrero, Mexico, Oct. 1894~March 1895, Palmer 575 (Mo. Bot. Gard. Herb., 
TYPE). 
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ovate, 1-2.5 em. long, 0.5-1 cm. broad, acuminate, mucronu- 
late, obtuse at the base, 3-5-nerved on either side of the midrib, 
at first glandular-hirsute, later somewhat glabrate; petioles 
1-2 em. long, glandular-hirsute; inflorescences more or less 
loosely spicate, spikes 1-15 cm. long, internodes usually 6- 
7 mm. long; cauline bracts linear-lanceolate, 2-3 mm. long, 
0.5 mm. broad, glandular-hirsute; involucral bracts oblanceo- 
late, 6-7 mm. long, about 2.5 mm. broad, mucro 0.2-0.3 mm. 
long, divergent, 0.2-0.3 mm. below the apical margin; calyx- 
lobes lanceolate, posterior lobe 0.5 mm. long, anterior lobes 
1mm. long, ciliate ; corolla 10 mm. long, middle lobe of the ante- 
rior lip obovate, 7 mm. long, 3 mm. broad, concave, lateral lobes 
obovate-oblong, 7 mm. long, 2.8 mm. broad, posterior lip 
oblong-obovate, 7 mm. long, 1.8 mm. broad, emarginate ; pollen- 
grains about 37 x 24 »; capsule 6 mm. long, 1.6 mm. broad, gla- 
brous, the constricted base 3.2 mm. long; seeds 2 x 1.5 mm. 

DISTRIBUTION: southwestern Mexico. 

Guerrero: Acapulco and vicinity, Oct. 1894~March 1895, Palmer 575 (G, US, M 
TyPE, F, UCal). 
The long lax spikes, the loosely imbricated involucral bracts, 


and the extremely glandular pubescence definitely character- 
ize this species. 


12. H. imbricans Donnell Smith in Bot. Gaz. 16: 198. 1891. 

Plant about 3 dm. high; stems several, decumbent, slender, 
cylindrical to somewhat 4-angled, at first evenly pilose and 
closely intermixed with glandular-puberulent hairs, later pu- 
bescent in lines, or glabrous, whitish; leaves ovate, 1-3.5 cm. 
long, 0.5-1.7 cm. broad, acuminate, mucronate, obtuse or 
rounded to abruptly acuminate at the base, 5-7-nerved on 
either side of the midrib, closely pilose on the lower surface, 
sparsely so above, more conspicuously so on the midrib and 
nerves, closely intermixed with gland-tipped puberulent hairs; 
petiole 0.2-1 cm. long, glandular-puberulent; inflorescence 
closely spicate, spikes 1-8 cm. long, terminal and solitary or 
laterally disposed in pairs; cauline bracts oblanceolate, 5-7 
mm. long, 1 mm. broad, pilose intermixed with glandular-pu- 
berulent hairs; involucral bracts oblanceolate, 9-11 mm. long, 
about 4 mm. broad, glandular-puberulent closely intermixed 


a 
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with glandular-pilose and simple hairs, mucro 0.2-0.3 mm. long, 
divergent, 0.1-0.2 mm. below the apical margin; bracteoles 2, 
broadly lanceolate, 2.5-3 mm. long, hispidulous; calyx-lobes 
lanceolate, about 1.5 mm. long, hispidulous; corolla 11-13 mm. 
long, middle lobe of the anterior lip oblanceolate, about 8 mm. 
long, 3 mm. broad, lateral-lobes oblanceolate-oblong, 8 mm. 
long, about 3 mm. broad, posterior lip oblong-oblanceolate, 8 
mm. long, 1.5 mm. broad, subemarginate; pollen-grains about 
40 x 20 »; capsule 6-7 mm. long, about 2.5 mm. broad, glabrous, 
constricted base about 3 mm. long; seeds 2.7 x 2.1 mm. 

DIsTRIBUTION: Guatemala. 

GUATEMALA: without definite locality and date, Kellerman 5215 (US); Laguna 
Amatitlan, Dept. Amatitlan, alt. 3900 m., Donnell Smith 1923 (G, US Typz, NY, M 
photo, PhilAcad) ; El Cerrito, between La Laguna and Amatitlan, southern shore of 
Lake Amatitlan, Dept. Amatitlan, alt. 1300 m., Pittier 125 (US, B). 

This species is readily distinguished by the close imbrication 
of the spikes, the acute rather long bracts, and the slightly re- 
curved mucro. 


13. H. puberula Happ, n. sp.”? 
Stems freely branched; branches slender, at first evenly glan- 
dular-puberulent sparsely intermixed with pilose hairs, later 


evenly pilose, pubescent in lines, more or less glabrate; leaves 
lanceolate to ovate, 1-3 em. long, 0.3-1.3 cm. broad, acuminate, 
acute, obtuse to acuminate at the base, usually 3—5-nerved on 
either side of the midrib, nerves prominent on the lower side, at 
first evenly and minutely glandular-puberulent occasionally 
intermixed with pilose hairs, later sparsely pilose on both sur- 
faces, more conspicuously so on the midrib and nerves; inflo- 
rescences densely spicate, spikes 2-3 cm. long, terminal and 
solitary or in pairs laterally disposed, internodes 2-3 mm. long; 
cauline bracts linear-lanceolate, 4-5 mm. long, about 0.3 mm. 
broad, minutely glandular-puberulent, mucro 0.2-0.3 mm. long; 

"H. puberula Happ, spec. nov., herbacea perennis; caulibus ramosis et gracili- 
bus, glanduloso-puberulis, sparse pilosis vel glabris; foliis lanceolatis vel ovatis, 1-3 
em. longis, 0.3-1.3 em. latis, apice basique acuminatis vel obtusis, utrinque glandu- 
loso-puberulis, pilosis vel glabris; spicis 2-3 em. longis, internodiis 2-3 mm. longis; 
caulis bracteis lineari-lanceolatis, 4-5 mm. longis; involucri bracteis oblanceolatis, 
9-10 mm. longis, minute glanduloso-puberulis, mucrone 0.5-0.8 mm. longo ad apice 


bracteae posito.—Collected at Amatitlan, Dept. Amatitlan, Guatemala, alt. 1100 m., 
Feb. 1928, Morales 911 (Field Mus. Herb., TYPE). 
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involucral bracts oblanceolate, 9-10 mm. long, about 2.7 mm. 
broad, minutely glandular-puberulent, mucro 0.5-0.8 mm. long, 
puberulent near the base, conspicuously divergent, 0.1-0.2 mm. 
below the apical margin; calyx-lobes lanceolate-linear, 1.5 mm. 
long, puberulent; capsule 6 mm. long, 2 mm. broad, glabrous, 
the constricted base 3 mm. long; seeds 2.3 x 1.5 mm. 

DISTRIBUTION: Guatemala. 

GUATEMALA: Amatitlan, Dept. Amatitlan, alt. 1100 m., Feb. 1928, Morales 911 
(US, M photo, F Typz). 

The short lateral spikes, the acuminate involucral bracts, 
and the inconspicuous puberulence are characteristic of this 
species. 


14. H. Conzattii Happ, n. sp.?? 

Stems freely branched; branches slender, cylindrical to some- 
what 4-angled, at first inconspicuously pilose in lines, later gla- 
brous; leaves ovate, 0.8-2 mm. long, 0.3-1.3 mm. broad, acumi- 
nate, acute, obtuse at the base, 3-5-nerved on either side of the 
midrib, at first appressed-stoutish-pilose on both surfaces, 
more conspicuously so on the midrib and nerves; petioles 1- 
3 mm. long, sparsely pilose to glabrous; inflorescences closely 
spicate, spikes 1-2.5 cm. long, internodes 2 mm. long; cauline 
bracts linear-lanceolate, 2-3 mm. long, 0.5 mm. broad, mucronu- 
late, minutely pilose-ciliolate; involucral bracts oblanceolate, 
7-8 mm. long, about 2 mm. broad, acutish at the apex, glabrous 
or occasionally inconspicuously ciliate-margined, mucro about 
0.2 mm. long, divergent, 0.1-0.2 mm. below the apical margin; 
calyx-lobes lanceolate, 1 mm. long, pubescent; pollen-grains 
about 35 x 20 »; capsule 4-5 mm. long, about 1.5 mm. broad, gla- 


brous, the constricted base 2 mm. long; seeds 1.7 x 1.2 mm. 
DISTRIBUTION: southern Mexico. 
Oaxaca: ‘Cerro de Apango de Hualuleo,’’ Distr. Pochullo, alt. 600 m., 20 April 
1917, Coneatti, Reko § Makrinius $152 (US ryPz, M photo). 


= H. Conzattii Happ, sp. nov., herbacea perennis; caulibus ramosis, parce pilosis 
vel glabris; foliis ovatis, 0.8-2 em. longis, 0.3-1.5 em. latis, apice acuto, basi ob- 
tuso, utrinque parce adpresso-pilosis vel glabris; spicis 1-2.5 em. longis, densis, inter- 
nodiis 1-2 mm. longis; caulis bracteis lineari-lanceolatis, 2-3 mm. longis; involucri 
bracteis oblanceolatis, 7-8 mm. longis, plerumque glabris, parce pilosis, mucrone 
brevi, sub apice bracteae posito.—Collected at ‘‘Cerro de Apango de Hualulco,’’ 
Distr. Pochullo, Oaxaca, Mexico, alt. 600 m., 20 April 1917, Conzatti, Reko $ 
Makrinius 3152 (U. 8. Nat. Herb., ryPz). 
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The short spikes, the subapical mucro, and the glabrate con- 
dition of the entire plant readily distinguish this species from 
its immediate allies. 


15. H. grandifolia Fernald in Bot. Gaz. 20: 537. 1895. 

Plant 7-13 dm. high; stems freely branched; branches slen- 
der, at first evenly glandular-hispid, later glandular-pubescent 
in lines, or glabrous; leaves lanceolate-ovate, 2-13 cm. long, 1- 
5.5 em. broad, acuminate, obtusish, acuminate at the base, us- 
ually 6-8-nerved on either side of the midrib, at first glandular- 
pubescent on both surfaces, later scattered appressed-pilose, 
more conspicuously so on the midrib and nerves; petioles 0.1- 
3 em. long, glandular-pubescent to glabrous; inflorescences 
loosely spicate; spikes 1.5-10 cm. long, internodes usually 10- 
12 mm. long, axillary spikes solitary; flowers white; cauline 
bracts oblanceolate, 2-3 mm. long, about 1 mm. broad, obtuse 
at the apex, conspicuously 3-nerved, densely glandular-pubes- 
cent; involucral bracts oblanceolate, 10-12 mm. long, about 3 
mm. broad, rounded at the apex, densely glandular-pubescent, 
mucro 0.1-0.2 mm. long, inconspicuous, about 0.4 mm. below 
the apical margin; calyx-lobes lanceolate, 2 mm. long, puberu- 
lent; corolla about 16 mm. long, white, middle lobe of the ante- 
rior lip obovate, 10 mm. long, 5 mm. broad, lateral lobes obo- 
vate-oblong, 10 mm. long, 4 mm. broad, posterior lip oblong- 
obovate, 10 mm. long, 3 mm. broad, subemarginate; pollen- 
grains about 40 x 25 pz. 

DISTRIBUTION: western Mexico. 


SmvaLoa: Esquinapa, Jan. 1895, Lamb 505 (G Typz, M photo). 
Nayarit: Acaponeta, 23-30 Jan. 1897, Rose 3125 (US). 
GuERRERO: Achotla, alt. 900 m., 4 Jan. 1927, Reko 5048 (US). 


The usually large leaves, rather loose inflorescence, and the 
large involucral bracts with inconspicuous subapical mucro 
are distinctive characteristics of this species. 


16. H. Barclayana Nees in Bot. Voy. Sulphur, p. 149. 1844; 
DC. Prodr. 11: 468. 1847. Pl. 33, fig. 14. 


T etramerium scorpioides (Nees) Hemsl. Biol. Cent.-Am. 
Bot. 2: 526. 1882, in part. 


Stems freely branched; branches heii cylindrical to 
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slightly winged, 4-angled, at first evenly glandular-hirsute, 
later pubescent in lines, more or less glabrate ; leaves elliptical 
to ovate, 1-3.5 em. long, 0.5-2 cm. broad, acuminate, mucronn- 
late to obtusish, obtuse to acute at the base, sparsely glandular- 
pilose on both surfaces, more conspicuously so on the midrib 
and nerves, usually 3-5-nerved on either side of the midrib; 
petioles 1-3 mm. long, glandular-hirsute ; inflorescences closely 
spicate, spikes 1-7 cm. long, terminal or solitary in the leaf 
axils; cauline bracts oblanceolate, 2-4 mm. long, about 1 mm. 
broad, conspicuously 3-nerved, glandular-hirsute; involucral 
bracts oblanceolate, 9-10 mm. long, 4 mm. broad, rounded at 
the apex, glandular-hirsute, mucro about 0.5 mm. long, slightly 
divergent, 0.5-0.7 mm. below the apical margin; calyx-lobes 
broadly lanceolate, 1.6 mm. long; corolla 14-16 mm. long, 
middle lobe of the anterior lip ovate, 10 mm. long, 6 mm. broad, 
convex, lateral lobes obovate-oblong, 10 mm. long, 5 mm. broad, 
posterior lip oblong-ovate, 10 mm. long, 4 mm. broad; pollen 
grains about 40 x 20 z. 
DIsTRIBUTION: southwestern Mexico. 


JaLiIsco: without definite locality or date, specimen collected presumably by Lay 
¢ Collie during the voyage of Captain Beechy to the ‘‘ Pacific and Bering’s Strait,’’ 
1825-1828, in part (K). 

Nayarit: west of Ingenio, Santiago, 1 June 1849, in part, Gregg 1017 (M); 
Tiger Mine, Acaponeta, 1 March 1927, Jones 23049 (F, UCal, P). 

Cotrm™ma: Manzanillo Bay, without date, Barclay, without number, in part (K 
TyPE, M photo). 


The lanceolate-elliptical leaves, closely imbricated spikes, 
large rounded apical involucral bracts, densely glandular-pu- 


bescence, and subapical mucro readily separate this species 
from others of the genus. 


17. H. mephitica Happ, n. sp.?* 
Suffruticose plant 1-2 m. high; stems and branches cylin- 


* H. mephitica Happ, sp. nov., herbacea perennis; caulibus ramosis et gracili- 
bus, glanduloso-pubescentibus vel glabratis; foliis lanceolatis vel ovato-ellipticis, 1- 
3 em. longis, 0.3—1.5 em. latis, utrinque ex medio-nervo 3—5 nervis, utrinque adpresso- 
pilosis vel glabratis; spicis 1-6 cm. longis, densis; internodiis 2-4 mm. longis; 
caulis bracteis lanceolato-linearibus, 4 mm. longis; involucri bracteis oblanceolatis, 
9-10 mm. longis, mucrone 0.2, mm. longo, inconspicuo, sub apice bracteae posito; 
corolla 15 mm. longa.—Collected on dry arid slope, trail to Las Mesitas, San Se- 


bastian, Jalisco, Mexico, alt. 1700 m., 17 March 1927, Mexia 1864 (Cal. Acad. Sci. 
Herb., TYPE). 
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drical to somewhat 4-angled, at first evenly stipitate-glandular, 
later pubescent in lines, more or less glabrate; leaves lanceo- 
late-elliptic to ovate-elliptic, 1-3 em. long, 0.3-1.5 cm. broad, 
nerves usually prominent on the lower surface, mostly 3-5- 
nerved on either side of the midrib, appressed-pilose, more con- 
spicuously so on the midrib and nerves, later glabrous ; petioles 
0.1-1 em. long, pilose to glabrous; inflorescences densely spi- 
cate, the spikes 1-6 cm. long, internodes 2-4 mm. long; flowers 
white, posterior lip streaked with reddish; the cauline bracts 
lanceolate-linear, 4 mm. long, 0.8 mm. broad, glandular-pilose, 
mucronate; involucral bracts oblanceolate, closely imbricated, 
9-10 mm. long, about 3 mm. broad, obtusish, stipitate-glandu- 
lar, mucro 0.2 mm. long, inconspicuous, erect, 0.1—-0.2 mm. be- 
low the apical margin; calyx-lobes lanceolate-linear, about 2 
mm. long, glandular-pilose; corolla about 15 mm. long, middle 
lobe of the anterior lip obovate, 9 mm. long, 4.5 mm. broad, 
lateral lobes obovate-oblong, 9 mm. long, 4 mm. broad, poste- 
rior lip oblong-obovate, 9 mm. long, 2.2 mm. broad, emarginate ; 
pollen-grains about 45 x 22 u. 

DIsTRIBUTION: western Mexico. 

Jalisco: dry rocky arid slope, trail to Las Mesitas, San Sebastian, alt. 1700 m., 
17 March 1927, Mexia 1864 (US, NY in part, M photo, CalAcad TyPz). 

The conspicuous veins on the lower side of the leaves, the 
closely imbricated, large, oblong-obovate involucral bracts, and 
the inconspicuous apical mucro definitely characterize this spe- 
cies. This plant is said to have a rather pronounced mephitic 
odor, which, however, is not apparent in dried specimens. 


18. H. Donnell-Smithii Happ, n. sp.** 


Stems freely branched; branches slender, at first evenly 
glandular-hirsute, later pubescent in lines, more or less gla- 


*H. Donnell-Smithii Happ, spec. nov., herbacea perennis; caulibus ramosis et 
gracilibus, glanduloso-hirsutis vel glabratis; foliis ovato-rotundis vel ovatis, 1-6 
em. longis, 1-3.5 em. latis, apice acuminato, basi rotundo vel acuminato, utrinque 
ex medio-nervo 5-6 nervis, utrinque glanduloso-puberulis; petiolis 0.1-2.5 mm. 
longis; spicis 1-4 cm. longis, densis, internodiis 3-4 mm. longis; caulis bracteis 
oblanceolatis, 2-3 mm. longis; involucri bracteis oblanceolatis, 6-7 mm. longis, 
glanduloso-hirsutis puberulisque, mucrone sub apice bracteae posito; corolla 8 mm. 
longa.—Collected on Rio de Los Esclavos, Dept. Santa Rosa, Guatemala, alt. 800 m., 
Feb. 1893, Heyde § Lux 4559 (Mo. Bot. Gard. Herb., TyPz). 
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brate, whitish; leaves ovate-rotund to ovate, 1-6 cm. long, 1- 
3.5 em. broad, acuminate, mucronulate to acute at the apex, at 
first rounded, later acuminate at the base, usually 5—6-nerved 
on either side of the midrib, in the early stages closely glandu- 
lar-puberulent intermixed with longer glandular hairs on both 
surfaces, more conspicuously so on the midrib and nerves, later 
glabrate; petioles 0.1-2.5 cm. long, pubescent to glabrate; in- 
florescences closely spicate, spikes 1.4 cm. long, terminal and 
solitary or in pairs at the nodes, internodes 3-4 mm. long; cau- 
line bracts oblanceolate, 2-3 mm. long, glandular-hispid, mu- 
cronulate; involucral bracts oblanceolate, 6-7 mm. long, about 
3 mm. broad, glandular-hirsute intermixed with a glandular 
puberulence, mucro 0.2-0.3 mm. long, divergent, 0.1-0.2 mm. 
below the apical margin; calyx-lobes lanceolate, 1 mm. long, 
hispidulous ; corolla 8 mm. long, middle lobe of the anterior lip 
obovate, 5 mm. long, 3 mm. broad, concave, lateral lobes ob- 
ovate-oblong, 5 mm. long, 2.5 mm. broad, posterior lip oblong- 
obovate, 5 mm. long, 0.7 mm. broad, emarginate; pollen-grains 
about 42 x 20 »; capsule 5 mm. long, 2 mm. broad, hirsute near 
the apex, constricted base 2.5 mm. long; seeds 1.3 x 1 mm. 


DISTRIBUTION: Mexico and Central America. 
MEXIco. 


Oaxaca: Lacs de Tutepeque, April 184-, Galeotti 501a (G, US, UCal). 
GUATEMALA: without definite locality, coll. of 1892, Heyde 687 (US); Rio de Los 


Esclavos, Dept. Santa Rosa, alt. 800 m., Feb. 1893, Heyde & Luaw 4559 (G, US, NY, 
M B, F). 


NicakaGua: without locality and date, Oersted 46 (K) ; near Granada, Dec. 1847, 
Oersted 10765 (Cop). 

The short oblong-obovate bracts quite set this species apart 
from H. imbricans which it somewhat resembles. The close 
glandular pubescence rather suggests H. Barclayana, from 


which it differs in size of bract and in position and shape of 
mucro. 


19. H. rupicola Happ, n. sp.”° Pl. 33, fig. 13. 
Suffruticose plant 1-2 m. high; stems and branches at first 
glandular-pilose, later glandular-pilose in lines or glabrous; 


* H. rupicola Happ, spec. nov., herbacea perennis; caulibus ramosis et gracili- 
bus, glanduloso-pilosis vel glabratis; foliis ovatis, 1-9 em. longis, 0.5-4 em. latis, 


: 
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leaves ovate, 1-9 cm. long, 0.5-4 em. broad, acuminate, mucron- 
ulate to acute, obtusish to acuminate at the base, 4-6-nerved on 
either side of the midrib, at first glandular-pilose on both sur- 
faces, more conspicuously so on the midrib and nerves, later 
glabrate; petioles 0.1-2.5 cm. long, glandular-pilose to gla- 
brous; inflorescences more or less closely spicate, spikes 1-6 
em. long, terminal, solitary or paired in the leaf-axils, inter- 
nodes 4-5 mm. long; flowers white, posterior lip yellow- 
streaked, with a red spot; cauline bracts oblanceolate, about 
3mm. long, 1 mm. broad, glandular-hirsute, strongly recurved, 
mucronate; involucral bracts oblanceolate, 6-7 mm. long, about 
3 mm. broad, rounded at the apex, glandular-hirsute, mucro 
0.5 mm. long, divergent, 0.8-1 mm. below the apical margin; 
calyx-lobes lanceolate, posterior lobe 0.6 mm. long, lateral lobes 
1.2 mm. long, glandular-hirtellous; corolla 12-13 mm. long, 
middle lobe of the anterior lip obovate, 8 mm. long, 5 mm. broad, 
lateral lobes obovate-oblong, 8 mm. long, 4 mm. broad, poste- 
rior lip oblong-obovate, 8 mm. long, 2 mm. broad, emarginate; 
pollen-grains about 38 x 22 p. 
DISTRIBUTION: southwestern Mexico. 


Jauisco: dry arid rocky slope, trail to Las Mesitas, Sierra Madre, San Sebastian, 
alt. 1700 m., 17 March 1927, Mexia 1864 (NY, M Typz, F, UCal, D, UMich) ; road- 
side between San Sebastian and Las Palmas, alt. 300-700 m., 30 March 1897, 
Nelson 4125 (G, US). 


The small involucral bracts suggest a form of H. insularis, 
also found in this region. However, the distinctly obovate- 
oblong involucral bracts, the subapical mucro, as much as one 
millimeter below the apical margin, and the conspicuous glan- 
dulosity of the pubescence of the bract readily separate it from 
that species. 

The New York Botanical Garden specimen of Mexia 1864 


represents two distinct elements, namely H. mephitica and 
H. rupicola. 


apice et basi acutis vel obtusis, utrinque glanduloso-pilosis vel glabratis; petiolis 
0.1-2.5 em. longis; spicis 1-6 em. longis, plerumque plus minusve densis, internodiis 
4-5 mm. longis; caulis bracteis oblanceolatis, 3 mm. longis; involucri bracteis ob- 
lanceolatis, 6-7 mm. longis, glanduloso-hirsutis, mucrone sub apice bracteae posito; 
corolla 12-13 mm. longa.—Collected on dry arid rocky slope, trail to Las Mesitas, 


Sierra Madre, San Sebastian, Jalisco, Mexico, alt. 1700 m., 17 March 1927, Mexia 
1864 (Mo. Bot. Gard. Herb., TyPE). 
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20. H. reticulata Happ, n. sp.?® 

Suffrutescent erect plants about 1 m. high; stems freely 
branched; branches slender, at first stipitate-glandular, later 
glandular-pilose in lines, or glabrous; leaves ovate-rotund to 
ovate, 1-3 cm. long, 1-2.5 em. broad, abruptly acuminate, mu- 
cronate to cuspidate, truncate to rounded at the base, in the 
early stages conspicuously reticulate-veined, usually 3-5- 
nerved on either side of the midrib, appressed-pilose on both 
surfaces, more especially on the midrib and nerves; petioles 
0.2-2.5 em. long, at first densely pilose sparsely intermixed 
with stipitate-glandular hairs, later glandular-pilose in lines, 
or glabrous ; inflorescences closely spicate, spikes 1-4 cm. long, 
lateral spikes solitary or in pairs, internodes 2-3 mm. long; 
flowers yellowish-white; cauline bracts oblanceolate, about 3 
mm. long, glandular-pilose, recurved, mucronate; involucral 
bracts oblanceolate, 7-8 mm. long, about 2.5 mm. broad, glan- 
dular-pilose, mucro 0.5 mm. long, slightly divergent, 0.3-0.4 
mm. below the apical margin; calyx-lobes lanceolate, pilosu- 
lous ; corolla 9 mm. long, middle lobe of the anterior lip obovate, 
5.5 mm. long, 3 mm. broad, lateral lobes obovate-oblong, 5.5 mm. 
long, 3 mm. broad, posterior lip obovate-oblanceolate, 5.5 mm. 
long, 1.5 mm. broad, subemarginate; pollen grains about 25 x 
40 »; capsule about 5 mm. long, 2 mm. broad, puberulent near 


the apex, the constricted base about 2.4 mm. long; seeds 1.3 x 
1mm. 


DistriBuTion: Salvador. 

Satvapor: roadside, vicinity of Ahuachapan, Dept. Ahuachapan, alt. 800-1000 
m., 9-27 Jan. 1922, Standley 20221 (G, US Typz, NY, M photo); in hedge, vicinity 
of Ixtepeque, Dept. San Vicente, alt. about 400 m., 6 March 1922, Standley 21424 


(G, US, NY); brushy slope, vicinity of Izaleo, Dept. Sonsonate, 19-24 March 1922, 
Standley 21801 (G, US, NY). 


™*H. reticulata Happ, sp. nov., herbacea perennis; caulibus ramosis et gracili- 
bus, glanduloso-pilosis vel glabratis; foliis ovato-rotundis, 1-3 em. longis, 1-2.5 
em. latis, apice breviter acuminato, basi truncato vel rotundo, utrinque ex medio 
nervo 3-5 nervis, utrinque adpresso-pilosis; petiolis 0.2-2.5 em. longis, glanduloso- 
pilosis vel glabratis; spicis 1-4 em. longis, densis, internodiis 2-3 mm. longis; 
eaulis bracteis oblanceolatis, 3 mm. longis; involucri bracteis oblanceolatis, 7-8 
mm. longis, glanduloso-pilosis, mucrone sub apice bracteae posito; corolla 9 mm. 
longa.—Collected on roadside, vicinity of Ahuachapan, Dept. Ahuachapan, Salvador, 
alt. 800-1000 m., 9-27 Jan. 1922, Standley 20221 (US. Nat. Herb. type). 
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The stems and branches of this plant are rather frequently 
covered with a dense lanate pubescence. The broad rotund- 
ovate leaves with usually long petioles indicate a possible rela- 
tionship with H. scorpioides var. latifolia. The several spikes 
are closely clustered at the nodes as in H. imbricans, but are 
much shorter and with bracts bearing a more definitely sub- 
apical mucro. 


GENUS AND SPECIES EXCLUDED 


Henrya Augustiniana Hemsl. in Journ. Linn. Soc. Bot. 26: 
111. 1880.27 = Henryastrum Augustinianum (Hemsl.) Happ, n. 
gen. and n. comb. 

Henrya Silvestrii Pampan. in Nuov. Giorn. Bot. Ital. n.s. 
17: 696. 1900. = Henryastrum Silvestrii (Pampan.) Happ, n. 
comb. 

LIST OF EXSICCATAE 
The numbers of the collectors are in italics. If the collection is unnumbered, this 


is indicated by a dash. The number in parentheses indicate the number designated 
the species in this revision. 


d’Aoust, V. 817 (8). Heyde, E. T. & E. Lux. 4559 (18). 
Barclay, G. — (16). Hinton, G. B. 3410 (1); 5756 (9). 
Brandegee, T. S. — (1); — (2). Hooker, J. D. 1045 (1). 
Calderon, 8. 2283 (4). Jones, M. E. 23188 (1); 23049 (16). 
Conzatti, C., R. P. Reko & Makrinius. Kellerman, W. A. 5215 (12). 

8152 (14). Lamb, F. H. 505 (15). 
Deam, ©. C. 397 (8). Lay & Collie. — (1); — (16). 
Friedrichsthal, E. — (9a). Linden, J. 190 (9). 
Galeotti, H. 510 (18). Mell, C.D. 2255 (9). 
Gaumer, G. F. 1712, 1713 (6). Mexia, Y. 1864 (17); 1864 (19). 
Gaumer, G. F. & Sons. 368 (6). Millspaugh, C. F. 65 (6); 1661 (6). 
Goldman, E. A. 590 (6). Montes & Salazar, F. 293 (7). 
Greenman, J.M. 350,391 (6); 224 (9). Morales, R. 911 (13). 
Gregg, J. 1159 (9); 1017 (16). Morton, C. V. & Makrinius. 2673 (9). 
Hahn. — (9), Nelson, E. W. 4125 (19). 
Heyde, E. T. 687 (18). Oersted, A. S. 10765, 46 (18). 


* Since Henrya of Nees was proposed in 1844 and continued intermittently since 
then, is generically distinct from Tetramerium of Nees, and since it contains about 
twenty-one species and varieties, it seems desirable to retain this name and give a 
new generic name to Henrya of Hemsley, which was published in 1880 and contains 
only two species. Therefore I suggest the name Henryastrum for the plant de- 
scribed by Hemsley as Henrya in Jour. Linn, Soc. Bot. 26: 111. 1880. 
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Rose, J. N., P. C. Standley & P. G. Rus- 
sell. 13845 (1); 12829 (2). 

Seler, E. 3875, 3922 (6). 

Sinclair, 8. — (1). 

Smith, C.L. 1330 (9); 1923 (12). 

Standley, P. C. 20449, 23103 (4); 
20221, 21424, 21801 (20). 
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INDEX TO GENERA AND SPECIES 


New names and combinations here published are in bold face type. Accepted 
names previously published are in Roman type, and synonyms are in italics. 
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Page 
Ortegana ....... 552 
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scorpioides var. latifolia ...... 556 
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Henryastrum ........... 567 
Augustinianum .............. 567 
scorpioides .......... 546, 554, 561 


SUPPLEMENT TO TETRAMERIUM 


1b. Tetramerium nervosum Nees var. acuminatum Happ, n. 


var.?8 


Inflorescence loosely imbricated ; bracts lanceolate to ovate- 
lanceolate, acuminate, strongly mucronate, mucro 1-1.5 mm. 
long, narrowed near the middle into a subpetiolate base. 


*T. nervosum Nees var. acuminatum Happ, var. nov.; inflorescentiis laxis, 
bracteis lanceolatis vel ovato-lanceolatis, basi cuneatis et subpetiolatis, apice acumi- 
natis valde mucronatis, mucrone 1—1.5 mm. longo. Collected in Guayaquil, Province 


of Guayas, Ecuador, alt. 20 m., 15 Nov. 1936, Mexia 8401a (Mo. Bot. Gard. Herb. 
TYPE). 
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Ecuapor: Province of Guayas, Guayaquil, open lots, alt. 20 m., 15 Nov. 1936, 
Mewia 8401a (M TYPE). 


This plant, collected by Mrs. Ynes Mexia, was received after 
the completion of the thesis on Tetramerium. The loosely im- 
bricated spikes and the narrow more acuminate bracts with 
longer mucronate tips present a striking variation from T. 
nervosum. 
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EXPLANATION oF 
PLATE 27 


Habit and bracteal arrangement of 7. nervoswm Nees. Illustration made from 
living specimen grown at the Missouri Botanical Garden. x %. 
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EXPLANATION OF PLATE 
PLATE 28 


Habit and bracteal arrangement of T. hispidum Nees. [Illustration made from 
living specimen grown at the Missouri Botanical Garden. x %. 
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EXPLANATION OF PLATE 
PLATE 29 


Habit and bracteal arrangement of T. platystegium Torr. Illustration made 
from living specimen grown at the Missouri Botanical Garden. x 4. 
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EXPLANATION OF PLATE 
PLATE 30 


Habit of H. scorpioides Nees. Illustration made from specimen, Purpus 11155, 
in Herbarium of the Missouri Botanical Garden. x %. 
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EXPLANATION OF PLATE 
PLATE 31 


Fig. 1. Habit of T. nervosum Nees. x \%. 

Fig. 2. Habit of T. nervosum Nees. x 4. 

Photographs made from living specimens grown at the Missouri Botanical 
Garden. 
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EXPLANATION OF PLATE 
PLATE 32 


Fig. 1. Habit of T. hispidum Nees. 

Fig. 2. Habit of T. nervosum Nees. 

Photographs made from living specimens grown at the Missouri Botanical Gar- 
den. x \%. 
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EXPLANATION OF PLATE 
PLATE 33 


Bract of Tetramerium platystegium Torr. x 1.2. 
Bract of Tetramerium nervoswm Nees. x 1.2. 
Bract of Tetrameriwm hispidum Nees. x 1.2. 
Bract of Tetramerium aureum Rose. x 1.5. 


Cauline bract of Henrya gualanensis (Robinson & Bartlett) Happ. x 1.5. 


Cauline bract of Henrya insularis Nees. x 3. 
Cauline bract of Henrya scorpioides Nees. xX 3. 
Bracteole of Tetramerium hispidum Nees. x 3. 
Bracteole of Tetramerium nervosum Nees. x 3. 
Bracteole of Tetramerium glandulosum Oersted. x 2. 
Involucral bract of Henrya insularis Nees. x 1.5. 
Involucral bract of Henrya scorpioides Nees. x 1.5. 
Involucral bract of Henrya rupicola Happ. x 1.5. 
Involucral bract of Henrya Barclayana Nees. x 1.3. 
Perianth of Tetramerium platystegium Torr., laid open. x 2. 
Perianth of Tetramerium nervosum Nees, laid open. x 3.5. 
Perianth of Henrya scorpioides Nees, laid open. x 2.5. 
Anther of Tetramerium platystegium Torr. x 25. 

Anther of Tetrameriwm nervosum Nees. x 25. 

Anther of Henrya scorpioides Nees. x 25. 

Pistil of Tetramerium platystegiwm Torr. x 25. 

Pistil of Tetramerium nervosum Nees. x 25. 

Pistil of Henrya scorpioides Nees. x 25. 

Capsule of Tetramerium platystegiwm Torr. x 4. 

Capsule of Tetramerium nervosum Nees. x 5. 

Capsule of Henrya scorpioides Nees. x 5. 


Half capsule with seed of Tetramerium platystegium Torr. x 4. 


Half capsule with seeds of Tetrameriwm nervosum Nees. x 5. 
Half capsule with seed of Henrya scorpioides Nees. x 5. 
Seed of Tetramerium platystegium Torr. x 4. 

Seed of Tetramerium nervosum Nees. x 4. - 

Seed of Henrya scorpioides Nees. x 4. 

Pollen-grain of Tetramerium platystegium Torr. 38 x 38 yu. 
Pollen-grain of Tetrameriwm nervosum Nees. 28 x 20 yu. 
Pollen-grain of Henrya scorpioides Nees. 40 x 20 yu. 
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SOME EFFECTS OF METHYL CHOLANTHRENE ON 
THE MORPHOLOGY AND GROWTH OF YEASTS 


CARROLL WILLIAM DODGE 
Mycologist to the Missouri Botanical Garden 
Professor in the Henry Shaw School of Botany of Washington University 


AND BERTHA SANFORD DODGE 


With increasing knowledge of the chemistry of cholanthrene 
and related compounds and their action on the cells of mam- 
mals, it has seemed desirable to study their effects on organ- 
isms with less complex structures and interrelations of parts, 
in order to determine the action of these compounds on the 
morphology of individual cells and on the relation of cells to 
each other in a relatively simple group of plants such as yeasts. 
Some growth and fermentation studies have been undertaken, 
but much more data must be secured by the use of more refined 
methods before any broad generalizations can be safely made. 
As this manuscript was nearing completion, Goldstein! re- 
ported that 1,2,5,6 dibenzanthracene and methyl cholanthrene 
increased cell division in a bacterium, Escherichia communior, 
so that approximately 50 per cent more cells were present in 
the eighth to ninth hour than in the control, while phenanthrene 
showed no effect. No details of methods are given beyond the 
suggestion that the carcinogens were present in colloidal 
suspensions. 

The writers wish to acknowledge the assistance of Miss 
Helen Bramsch, a former research assistant, in the prepara- 
tion of celloidin sections of agar cultures, and Mr. Verne F. 
Goerger, for the microphotographs. We also gratefully ac- 
knowledge the financial assistance of the International Cancer 
Research Foundation which has made this work possible. 


*Goldstein, Samuel. 1937. A microbiological test for carcinogenic hydrocarbons. 
Science N.S. 86: 176, 177. 
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Six organisms from our collection of pathogenic and sapro- 
phytic fungi were utilized in the preliminary work: Zymonema 
dermatitidis (Gilchrist & Stokes) Dodge, isolated from a case 
of blastomycotic dermatitis and reported by Moore? and since 
grown on malt extract agar; Mycocandida onychophila (Pol- 
lacci & Nannizzi) Langeron & Talice, received in 1934 from 
the Centraalbureau voor Schimmelcultures, Baarn; Castellania 
tropicalis (Castellani) Dodge, originally from Castellani, re- 
ceived in 1927 from Bailey K. Ashford through the kindness 
of Willard C. Greene; Saccharomyces ellipsoideus Hansen, a 
champagne strain received in 1936 from the American Wine 
Company through the kindness of Adolf Heck, Jr., and a Tokay 
strain received in 1935 from P. L. Varney of the Bacteriology 
Department of the Washington University Medical School; 
and finally some observations were made upon a very pleo- 
morphic organism isolated by Gruner from the blood of a pa- 
tient with carcinoma, and given me in 1936 by R. R. Rife. 


METHODS 


For studies of morphology, colonies on Sabouraud glucose 
agar (using Bacto products of the Digestive Ferments Com- 
pany) were imbedded in celloidin, using the technique de- 
veloped in this laboratory and outlined by Moore,’ and stained 
with iron haematoxylin. 

Liquid cultures were centrifuged, most of the supernatant 
liquid decanted, and Hermann’s fixative added. After twelve 
hours, the material was again centrifuged and the fixative 
decanted. The material was washed several times with dis- 
tilled water to remove the fixative, centrifuged, and mounted 
in a drop of Maneval’s stain in Amann’s lactophenol solution. 
The repeated centrifuging may have dissociated the cell groups 
slightly, the amount depending upon the thickness of the geli- 


*Moore, Morris. 1933. Blastomycosis: report of a case, with a study of an 


etiologic factor and a classification of the organism. Ann. Mo. Bot. Gard. 20: 
79-118, pl. 6, 7. 


* Moore, Morris. Microscopy. In Dodge C. W. 1935. Medical Mycology: fun- 
gous diseases of man and other mammals. pp. 71-73. 
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fied sheaths of the cells and of protoplasmic connections per- 
sisting between the cells. However, since all the material of a 
single organism was centrifuged at the same time, comparative 
data would seem valid. 

Growth studies were based on increase in colony size on 
Sabouraud glucose-agar plates and on total dry matter ob- 
tained by filtration through alundum crucibles (RA360). Col- 
ony size yielded very little quantitative data since the thickness 
of the colony varied and was not easily measured. Since some 
of the organisms may be pathogenic in spite of their long culti- 
vation on laboratory media, they were killed by heating to boil- 
ing for three minutes, then transferred to centrifuge tubes, and 
centrifuged. Most of the supernatant liquid was decanted and 
the organisms washed thrice with distilled water to remove 
the culture medium. It is conceivable that some of the dry 
weight was lost by this method due to death and exosmosis. 
Where the filtrate was cloudy it was filtered again through the 
same crucible, resulting in a clear filtrate. Here, too, some of 
the dry matter may have been lost, but since the data presented 
should be considered as comparative and preliminary, these 
losses seem relatively unimportant. In the more recent data 
accumulated for Saccharomyces, boiling was omitted and a 
crucible (RA84) with finer pores was used. 

In the preparation of media, about 100 mg. of methyl chol- 
anthrene were shaken in 1000 ml. of distilled water and allowed 
to stand for three days or more, then the undissolved crystals 
were filtered off, and the solution here described as saturated 
was used to make up the various dilutions reported. All media 
were sterilized at 15 pounds pressure for 15 minutes and all 
cultures were incubated at approximately 20° C. The agar 
cultures were inoculated with a single loopful of a suspension 
of the growth of the organism on an agar slant in 5 ml. of sterile 
distilled water. The liquid cultures were inoculated with three 
drops of a suspension of organisms in a peptone glucose liquid 
culture from a sterile 1 ml. Ostvald pipette. The same suspen- 
sion was used for all the cultures of a single series. 
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MORPHOLOGY 


Since the differences were more pronounced in the cultures 
of Saccharomyces ellipsoideus, they will be described in detail. 
The other organisms showed some differences but are more 
difficult of interpretation and need further study. 

In liquid cultures, there is a fine white sediment and no pel- 
licle. The medium remains clear. The cells are mostly short- 
ellipsoid, about 5.5 » in longer diameter. The young cells stain 
deeply with Maneval’s stain. A deeply staining body in the 
center, probably the nucleus, is surrounded by a clearer zone of 
cytoplasm which is denser next the wall. The cells and cell 
groups are surrounded by a gelified sheath twice or thrice the 
thickness of the wall. This sheath is so transparent that it is 
easily overlooked, but shows more distinctly with polarized 
light. Protoplasmic connections persist for some time between 
cells. Budding may be polar, resulting in single chains of 
cells, but is commonly from 3 to 6 points around a great circle, 
resulting in a dichotomously branched filament with three 
points or a large plate with six points. Some of these plates 
suggest conditions seen in the Chlorophyceae in the Volvocales 
and Chlorococcales. Nuclear division is amitotic. Occasion- 
ally long slender cells, about 3 x 8.5 », containing about four 
deeply staining granules, are seen. In the older long cells, the 
protoplasm has contracted to the ends and the middle, leaving 
two ellipsoidal clear areas. Asci were not observed. In 1/40 
saturation with methyl cholanthrene, the cells are similar in 
size and shape, the metachromatic granules are larger and 
sometimes fuse as small threads. In 1/10 saturation, the cells 
are smaller, 3-4 », rarely up to 5.5 », the cell groups contain 
fewer cells, the sheath is thinner, and the metachromatic gran- 
ules fewer. In 1/4 saturation, cells 3-4 », groups rare, contain- 
ing only 3-4 cells, most cells isolated, sheath thin. There are 
very few metachromatic granules, the vacuoles are large, the 
protoplast is usually next the cell wall, with a few strands cross- 
ing the vacuole. The long ellipsoidal cells are more abundant. 
In saturated methyl cholanthrene, the cells are larger, mostly 
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5.5 », with some 7 », the nucleus is central, staining deeply, the 
metachromatin is abundant, with thick fibres connecting the 
granules. The gelified sheath is very thick, and protoplasmic 
connections are clearly visible. Most of the cells are short- 
ellipsoid, a few are long-ellipsoid. 

On Sabouraud glucose agar, the colony is 6 mm. in diameter, 
smooth, shining, nearly white and finely merulioid in the center. 
The cells are nearly spherical, and stain deeply. The sheath 
is very thin, so that the cells are mostly washed away and the 
arrangement is not clearly visible. The cells penetrate a short 
distance into the agar. The mature cells are 5.6—-6 x 2-3 », and 
the nucleus is rather large and very deeply stained in the center 
of the cell. Budding is from two points at the distal end of the 
cell, resulting in dichotomously branched filaments. Rarely 
multipolar budding results in a whorl of blastospores at the 
distal end such as one commonly sees in Syringospora. There 
are usually two vacuoles at either end of the cell. 

On Sabouraud agar with 1/50 saturation with methyl chol- 
anthrene, the colony is 5 mm. in diameter, ivory-yellow, the 
surface smooth and dull. The cells vary from 2.5 to 3.5 » in 
diameter, with many shadow cells and some larger, deeply 
staining cells 44.5 », spherical or nearly so. The colonies pene- 
trating the agar are 70 x 20 », fusiform to ellipsoid, the outer 
cells deeply staining, 3-3.5 » in diameter. Some of the deeper 
cells are suggestive of those seen in 1/6 saturation but are very 
lightly stained and difficult to see. The cells appear to be in 
radiating, little-branched chains. 

On Sabouraud agar with 1/6 saturation with methyl chol- 
anthrene, the colony is 8 mm. in diameter, marguerite-yellow, 
smooth and flat. The colony is composed of lightly staining 
filaments, closely dichotomously branched, ending in un- 
branched chains of thick-walled, deeply staining cells, sugges- 
tive of the chlamydospores of Syringospora. The colonies 
penetrating the agar are fusiform to irregular. The central 
tissue is composed of more or less parallel, thin-walled hyphae, 
lightly staining, 1.3-1.5 » in diameter, dichotomously branched 


| 


[Vox. 24 
588 ANNALS OF THE MISSOURI BOTANICAL GARDEN 


near the tips to produce a palisade of heavily staining hyphae 
6-8 cells long, twice or thrice dichotomously branched (pl. 34, 
figs. 1,5). The cells are smaller with each branching, about 
twice as long as broad, suggesting paraphyses or the cortex of 
some lichens (pl. 34, figs. 2,3). In this tissue are long ellipsoid 
cells which do not reach the outer surface of the colony, about 
20 x 7 » (pl. 34, figs. 2,6). Apparently these gradually expand 
into subspherical cells. At first the cells are deeply stained 
throughout. In somewhat older cells, the deeply staining por- 
tion is composed of a reticulum of thick fibres and small meshes, 
suggesting the appearance of a reticulate chloroplast. In the 
still older, subspherical cells (pl. 34, figs. 3, 4), the reticulum is 
more irregular and the meshes much larger in relation to the 
fibres. The whole colony is imbedded in a gel which extends 
about 2 » beyond the tips of the palisade layer (pl. 34, fig. 5). 
In small, young colonies, the individual sheaths of the palisade 
hyphae can sometimes be seen within the colony gel. 


FERMENTATION 


Preliminary experiments using fermentation tubes show 
more rapid fermentation in the presence of methyl cholanth- 
rene, producing about one-third more gas in a given time. Half 
saturation produces about one-fifth more gas than the control. 
The effects of the smaller concentrations tried are slight or 


doubtful. Further work with more refined technique is being 
carried on. 


GROWTH 


Colony diameter was recorded on solid media but is not a 
very accurate measure of growth, owing to differences in thick- 
ness in Saccharomyces ellipsoideus and Mycocandida onycho- 
phila. It seemed more reliable with the other organisms 
studied, but data on these organisms will be published later. 
Dry-weight determinations were slower but gave much more 
accurate data. In our series of experiments saturated methyl 
cholanthrene in peptone-glucose solution has yielded 83.7 + 1.2 
mg. dry weight, while the controls under the same environ- 
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mental conditions yielded 64.0 + 2.7 mg. While our data are 
not yet conclusive, concentrations as low as %4 saturation 
yield amounts approximating that of the saturated, and those 
of 4 saturation or lower approach values for water. Further 
work is in progress to ascertain more closely the curve for 
total dry weight and the rate of growth at the various con- 
centrations. The maximum variation of any cultures from the 
average of those at a given concentration has been 4.2 per cent, 
and in most cases has been much less. More variability has oc- 
curred in the lower concentrations of methyl cholanthrene. 


SUMMARY 


Methyl cholanthrene, the most potent of the carcinogens 
so far reported, profoundly affects the morphology and 
growth of yeasts. Giant cells and increased differentiation of 
cells within the colony occur in cultures of Saccharomyces el- 
lipsoideus Hansen, champagne strain, after two months. Total 
dry weight and fermentation are increased approximately 
one-third in saturated methyl cholanthrene peptone-glucose 
solution. 
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EXPLANATION OF PLATE 
PLATE 34 


Showing the effect of 1/6 saturation with methyl cholanthrene in Sabourand 
glucose agar on Saccharomyces ellipsoideus Hansen, champagne strain. 


Fig. 1. Showing some hyphae of the central tissue and a large ellipsoidal cell 
in the palisade layer (x 770). 

Fig. 2. Section of palisade layer, showing dichotomous branching and ellip- 
soidal cells dividing at their tips. The line of the surrounding gel is out of focus 
(x 770). 

Fig. 3. Section of colony showing palisade layer, ellipsoidal cells, central tissue 
with large subspherical cells (x 430). 

Fig. 4. Large subspherical cells (x 770). 

Fig. 5. Tip of fusiform colony showing central tissue, palisade layer, and one 
ellipsoidal cell (x 770). 

Fig. 6. Ellipsoidal cell dividing, and heavily stained subspherical cells (x 770). 
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GENERAL INDEX TO VOLUME XXIV 


New scientific names of plants and the final members of new combinations are 
printed in bold face type; synonyms and page numbers having reference to fig- 
ures and plates, in italics ; and previously published names and all other matter, in 


ordinary type. 


A 


Acanthaceae, Panamanian, determined 
by E. C. Leonard, 205 

Achimenes longiflora, 202 

Actinochaete, 1, 310; filicina, 2, 6, 8, 
10; filicina, 263, 310, 311, 466, 468, 
470, 474, 480 

Ailanthus altissima, 442, 499; Cacoden- 
dron, 499; glandulosa, 264, 264, 499; 
peregrina, 264, 499; peregrina, 264; 
procera, 499 

Albonia Peregrina, 264, 264, 499 

Allomarkgrafia Brenesiana, 15; ovalis, 
15; plumeriaefolia, 16; subtubulosa, 
16 


Alloplectus ichthyoderma, 205; rubida, 
204 


Aloe sp., development of the male 
gametophyte in, 161, 163, 164 

Amyris toxifera, 306 

Anacardiaceae: A new genus of, 1; 
Studies in the I, 263, II, 499 

Anacardium, 1 

Aphelandra Seibertii, 205, 207 

Aplopappus, 228, 248, 250; ciliatus, 250; 
occidentalis, 250 

Apocynaceae, New or otherwise note- 
worthy, of Tropical America, V, 11 

— guatemalensis, 209; Seibertii, 


Araliaceae, Panamanian, determined by 
P. C. Standley, 196 

Ardisia Seibertii, 198 

Aster, 225; glutinosus, 225; spathularis, 
225; spathulatus, 225 

Astereae, 248 

Aurelia, 227; amplewicaulis, 228; decur- 
rens, 228 


B 


Bailey, L. H., Panamanian plants deter- 
i by: Palmae, 180; Rosaceae, 
Barkley, Fred A. A new genus of Ana- 
cardiaceae, 1; A monographic study 
of Rhus and its immediate allies in 
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North and Central America, including 
the West Indies, 265; Studies in the 
Anacardiaceae, I, 263, II, 499 

Berry, Edward C. A preliminary list of 
the lichens of central Missouri, with 
ecological notes, 211 

Betula triphylla, 394 

Blake, S. F., Panamanian plants deter- 
mined by: Compositae, 210; Poly- 
gagalaceae, 190 

Blastomycotic dermatitis, 584 

Bletia campanulata, 185 

Bromeliaceae, Panamanian, determined 
by L. B. Smith, 180 

Bursera bipinnata, 3, 311 


Cc 


Calanthe mexicana, 184 

Canal Zone, Missouri Botanical Garden 
Tropical Station at Balboa, 175, 176 

Canna latifolia, 182 

Carcinogens, 583 

Cassellia, 27; denticulata, 140; lanceo- 
lata, 89; maritima, 34; paniculata, 
43; parviflora, 34, virginica, 70 

Castellania tropicalis, 584 

Catopsis nutans, 180 

Cavendishia Smithii, 197; Wercklei, 197 

Centropogon diocleus, 209 

Cerbera Ahouai, 11; nitida, 11 

Cerinthodes, 27; alpinum, 107; lanceo- 
latum, 89; maritimum, 35; oblongi- 
folium, 123; paniculatum, 43; virgini- 
cum, 70 

Chamaedorea costaricana, 180 

Chert and flint rocks as a habitat of 
lichens, 213 

Chiriqui: Collections in the provinces 
of, Coclé, and Panama, by R. J. Sei- 
bert during the summer of 1935, 177, 
178; scene near the headwaters of the 
Rio Chiriqui Viejo, 177; scene at 
Cerro Punta, 177; view of Llanos del 
Volean, 178 

Chrysopthalmum, 228; andinum, 229 

Cissus Martiniana, 191; salutaris, 191 


(591). 
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Coclé: Collections in the provinces of 
Chiriqui, Panam4, and, by R. J. Sei- 
bert during the summer of 1935, 177, 
179; Llano Bonito, views of 178, 179 

Coffea, 537; oleifolia, 538; paniculata, 
538 

Collections in the provinces of Chiriqui, 
Coclé, and Panam4, by R. J. Seibert, 
during the summer of 1935, 177 

Compositae, Panamanian, determined by 
8. F. Blake, 210 

Conopholis americana, 202 

Contributions toward a Flora of Pan- 
ama, based upon collections by expe- 
ditions from the Missouri Botanical 
Garden Tropical Station, Balboa, 
C. Z., 175; I, Collections in the prov- 
inces of Chiriqui, Coclé, and Panamé, 
by R. J. Seibert during the summer of 
1935, 177 

Cotinus, 1, 300; americanus, 301, 466, 
468, 470, 474, 478 ; Coggyria, 300, 301, 
478 ; Copallinus, 321; cotinoides, 301; 
Metopium, 308 

Cotinus, 303, 314 

Cyperaceae, Panamanian, determined by 
Fr. Hugh O’Neil, 180 


D 

Daphnopsis Seibertii, 192 

Datisca hirta, 326 

Demetria, 226; glutinosa, 227; spathu- 
lata, 227 

Diastema exiguum, 202, var. iilacinum, 
203 

Dicliptera, 544 

Dodge, Carroll W. and Bertha Sanford. 
Some effects of methyl cholanthrene 
on the morphology and growth of 
yeasts, 583 

Donia, 226; squarrosa, 226 

Doniana, 228 

Doronicum, 226; glutinoswm, 226 

Dryopteris ia, 180 


E 


Ecological notes on the lichens of central 
Missouri, 211 

Elleanthus capitatus, 182 

Epidendrum Parkinsonianum, 184; pyg- 
maeum, 184 

Eucharis Bouchei, 181 


F 
Fagara, 263 
Faramea, 537; caerulea, 537; Guaya- 
quilensis, 538; jasminoides, 537; lati- 
folia, 538; Montevidensis, 538; odo- 
ratissima, 538; sessilifolia, 538; stip- 
ulacea, 538 
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Flora of Panama, Contributions toward 
a, 175 

Fuchsia arborescens, 196; Hemsl 
194, 196; mixta, 194; pulchella, 195; 
Seleriana, 194, 196 

Funastrum clausum, 200; Seibertii, 199 


G 


Gametophyte, the male, observations on 
the development of, in certain mono- 
cots, 161, 174 

Gases, effect of, on growth of lichens, 212 

Gasteria, development of male gameto- 
phyte in, 162, 163 

Gesneriaceae, Panamanian, determined 
by C. V. Morton, 202 

Gilibertia arborea, 197; stenodonta, 
196 

Granules, refractive, in gametophyte of 
Tradescantia, 167; in Aloe, 169 

Grindelia, the genus: cytological aspects 
of, 260; geographical distribution of, 
229, 232; history of, 225; phylogeny 
of, 252, chart showing, 254; relation- 
ships of, 247, chart showing, 251; 
specific concept of, 261; Studies in, 
ITI, 225 

Grindelia acutifolia, 256; aggregata, 
230; angustifolia, 228; aphanactis, 
230, 255; arenicola, 230, 242, 259; 
arizonica, 246, 253, var. microphylla, 
256, var. stenophylla, 256; aphanactis, 
230; Blakei, 230; camporum, 230, 239, 
242, 258, var. Davyi, 230, 239, 242, 
258, var. parviflora, 258; columbiana, 
240; decumbens, 230, 256, var. sub- 
incisa, 256; foliosa, 228; fruticosa, 
228; glutinosa, 228; grandiflora, 230, 
245, 260; Greenmanii, 260; Hallii, 
257; Havardii, 246, 253; hirsutula, 
259, var. brevisquama, 261; humilis, 
230; integrifolia, 238, 260, var. vir- 
gata, 238, 260; inuloides, 225, 228; 
laciniata, 256; lanceolata, 230, 245; 

littoralis, 233, 256; microcephala, 260, 

var. adenodonta, 261; nana, 230, 239, 

242, var. altissima, 242, 258, var. tur- 

binella, 258; Nelsonii, 260; oolepis, 

233; oxylepis, 253, var. eligulata, 253, 

255; perennis, 229, 243, 255; procera, 

230, 257; pulchella, 228; resinosa, 

228; revoluta, 256; rubricaulis, 231, 

259, 261, var. bracteosa, 261, var. 

elata, 231, 259, 261, var. latifolia, 

231, var. platyphylla, 236, 259, f. pil- 

osa, 261, var. robusta, 231, 259, 261; 

scabra, 246, 256, var. neomexicana, 

246, 256; speciosa, 228; squarrosa, 

228, 229, 243, 255, var. nuda, 231, 

255, var. serrulata, 229, 255; stricta, 
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228, 236, 259, var. aestuarina, 236, 
var. Andersonii, 236, var. collina, 231, 
236, var. Hendersoni, 231, var. lanata, 
236, 238, var. macrophylla, 236; sub- 
alpina, 256; subdecurrens, 253; ten- 
ella, 260; texana, 230, 245; Volkensii, 
228 

Grindelieae, 248 

Guzmania polycephala, 180 


H 


Habenaria setifera, 182 

Hackelia virginiana, 141 

Happ, George B. Monograph of Tetra- 
merium and Henrya, 501 

Heliantheae, 248 

Helosis mexicana, 188 

Henrya, 544; Monograph of Tetra- 
merium and, 501 

Henrya, 544; Augustiniana, 567; Bar- 
clayana, 561, 582; brevifolia, 547; 
Conzattii, 560; costata, 548; costata, 
551, var. glandulosa, 546; Donnell- 
Smithii, 563; flava, 537, 550; grandi- 
folia, 561; gualanensis, 537, 553, 582 ; 
imbricans, 558; insularis, 546, 578, 
582; laxa, 557; longipes, 549; mephi- 
tica, 562; Ortegana, 552; pilosa, 556; 
puberula, 559; reticulata, 566; rupi- 
cola, 564, 582; scorpioides, 538, 546, 

_ 554, 576, 582, var. latifolia, 556; 
scorpioides, 546 ; Silvestri, 567 ; yuca- 
tanensis, 551 


Henryastrum, 567; Augustinianum, 
567; Silvestrii, 567 

Hippoglossum, 27; maritimum, 35; vir- 
ginicum, 70 

Hoorebekia, 228; chiloensis, 228 

Huntleya Burtii, 185 - 

Hypericum fastigiatum, 192 


I 
Inula, 225; glutinosa, 226; serrata, 226 
—" muricata, 201, forma alba, 
J 


Johnson, G. T. and Ruth E. Peck. Ob- 
servations on the male gametophyte 
in certain monocots, 161 

Justicea racemulosa, 538 


K 


Killip, E. P., Panamanian Passifloraceae 
determined by, 192 


L 


Leonard, E. C., Panamanian Acantha- 
ceae determined by, 205 
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Lichens of central Missouri, A prelimi- 
nary list of the, with ecological notes, 
211 

Limestone ledges as a habitat of lichens, 
214 

Liparis Wendlandii, 183 

Lipocarpha Sellowiana, 180 

Lithospermum, 27; corymbosum, 141; 
denticulatum, 140; Drummondii, 140; 
marginatum, 89; maritimum, 34; pa- 
niculatum, 43; pulchrum, 70; pwmil- 
um, 34 

Lithraea, 414; laurina, 415 

Llano Bonito, Panama, view of, looking 
toward Pacific Ocean, 178 ; view across 
*“badlands’’ of, 179 

Llanos del Volean, Chiriqui, 178 

Lobadiwm, 314, 341, 390; amentaceum, 
394; aromaticum, 395; suaveolens, 
394; trifoliatum, 395 

Lobeliaceae, Panamanian, 
by F. E. Wimmer, 209 

Loranthaceae, Panamanian, determined 
by William Trelease, 187 

Lycaste Dowiana, 185 


determined 


M 


Malaxis brachyrrhyncha, 182; excavata, 
182; macrostachya, 182; Parthonii 
var. denticulata, 182 

Malosma, 1, 414; laurina, 415, 466, 468, 
470, 474, 496 

Maxon, W. R. Panamanian Polypodia- 
ceae determined by, 180 

Melastomaceae, Panamanian, deter- 
mined by P. C. Standley, 193 

Mertensia, A monograph of the genus, 
in North America, 17 

Mertensia, 26; alaskana, 41, 48; alba, 
55; alpina, 106, 107 ; alpina var. brevi- 
styla, 102, var. humilis, 105, var. per- 
pleza, 110; ambigua, 87; amoena, 
130; amplifolia, 98; arizonica, 62, 63, 
var. Grahami, 65, var. Leonardi, 64, 
var. subnuda, 66, var. wmbratilis, 64; 
Bakeri, 118, 118, var. Osterhoutii, 
120; Bakeri var. amoena, 130, var. 
lateriflora, 118, var. subglabra, 123; 
bella, 40, 40; brachycalyx, 49; brachy- 
loba, 97; brevistyla, 102, 103; brevi- 
styla var. obtusiloba, 107; caelestina, 
114; californica, 84; campanulata, 68, 
69 ; cana, 115; canescens, 115; ciliata, 
74, 75, var. latiloba, 84, var. stoma- 
techoides, 84, var. subpubescens, 83; 
ciliata var. longipedunculata, 74, var. 
polyphylla, 75, var. punctata, 75, f. 
candida, 83; Clokeyi, 95; congesta, 
100; Cooperae, 130; coriacea, 113, var. 
dilatata, 113; coronata, 125; corym- 
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bosa, 141; Cusickii, 130; cynoglos- 
soides, 114; denticulata, 140; Drum- 
mondii, 140; Eastwoodiae, 41; sect. 
Eumertensia, 29; Fendleri, 97, var. 
pubens, 98; foliosa, 125, var. amoena, 
130, f. Cusickii, 130, var. nevadensis, 
125, var. pubescens, 130, var. sub- 
calva, 123, f. Macbridei, 123; fran- 
ciscana, 55; fusiformis, 100, grandis, 
55; Horneri, 136; humilis, 105, 105 ; 
incongruens, 75; infirma, 87; inter- 
media, 125; laevigata, 49, var. brachy- 
calyz, 49; lanceolata, 88, 89, var. 
brachyloba, 97, var. Fendleri, 97, var. 
pubens, 98, var. secundorum, 95; lan- 
ceolata var. aptera, 88, var. lineari- 
loba, 110, var. myosotifolia, 118, var. 
viridis, 110; lateriflora, 118; Leo- 
nardi, 64; leptophylla, 49; lineartloba, 
110; linearis, 88; longiflora, 136, 136 ; 
longiflora var. Horneri, 136, var. pul- 
chella, 136; MacDougalii, 121, 122; 
marginata, 88; maritima, 34, 35; 
maritima f. albiflora, 34; media, 95; 
membranacea, 42; mexicana, 67; mi- 
crantha, 95; muriculata, 114; myosoti- 
folia, 118; Nelsonii, 123, 125; sect. 
Neuranthia, 29; nevadensis, 125; ni- 
valis, 118; nutans, 125, subsp. sub- 
calva, 123; oblongifolia, 123, 123, 
var. amoena, 130, var. nevadensis, 
125; oblongifolia var. nimbata, 130; 
obtusiloba, 106; oreophila, 134, 135; 
ovata, 110; pallida, 75; Palmeri, 43; 
paniculata, 42, 44, var. alaskana, 48, 
var. borealis, 49; paniculata var. 
laevigata, 49, var. longisepala, 42, 
var. nivalis, 118, var. platyphylla, 59, 
var. subcordata, 60, f. leptophylla, 49; 
papillosa, 88, var. fusiformis, 100, var. 
lineariloba, 110; Parryi, 110; parvi- 
flora, 34; perpleza, 110; picta, 74; 
pilosa, 140; platyphylla, 59, var. sub- 
cordata, 60; polyphylla, 74; praecoz, 
125; pratensis, 55, f. alba, 55, var. 
borealis, 49; pubescens, 130; pul- 
chella, 136, subsp. glauca, 136; pul- 
monarioides, 70; punctata, 74; re- 
fracta, 118; rivularis, 42; Sampsonii, 
64; secundorum, 95; sibirica var. 
Drummondii, 140; siskiyouensis, 40; 
sect. Steenhammera, 28; sect. Sten- 
hammaria, 28; stenoloba, 125; stoma- 
techoides, 84; subcordata, 60; sub- 
pubescens, 83; symphytoides, 125; 
toyabensis, 61; toyabensis var. sub- 
nuda 66; tubiflora, 125; Tweedyi, 
106; umbratilis, 87; virginica, 69, 70; 
viridis, 110, var. caelestina, 114, var. 
cana, 115, var. cynoglossoides, 114, 
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var. dilatata, 113, var. parvifolia, 

115; viridula, 110. 

Metastelma glaberrimum, 200; peduncu- 
lare, 201 

Methyl] cholanthrene, Some effects of, on 
the morphology and growth of yeasts, 
583 

Metopium, 1, 303; Brownei, 304, 308; 
Brownei var. brachycarpum, 308; Lin- 
naei, 306, 308, var. Ozxymetopium, 
306; Metopium, 306; toxiferum, 263, 
306, 466, 468, 470, 474; venosum, 305, 
480 

Missouri Botanical Garden Tropical Sta- 
tion, Balboa, C. Z., Administration 
Building, 176; collections by expedi- 
tions from, 175 

Missouri, central, A preliminary list of 
the lichens of, with ecological notes, 
211 

Mitosis in Tradescantia gametophyte, 
165 

Moisture, effect of, on growth of lichens, 
212 

Monocots, Observations on the develop- 
ment of the male gametophyte in cer- 
tain, 161, 174 

Monograph of Tetramerium and Hen- 
rya, 501 

Monograph of the genus Mertensia in 
North America, 17 

Monographie study of Rhus and its im- 
mediate allies in North and Central 
America, including the West Indies, 
265 

**Monte Lirio,’’ as a collecting base, in 
Chiriqui, Panama, 178 

Morton, C. V., Panamanian Gesneria- 
ceae determined by, 202 

Mouriria brunneicalyx, 193; parviflora, 
194 

Mycocandida onychophila, 584; effect 
of methyl] cholanthrene on growth of, 
588 

Myrica trifoliata, 395 

Myrsinaceae, Panamanian, determined 
by P. C. Standley, 198 


N 


Napeanthus, 203; repens, 203 
Neostyphonia, 314, 341, 355; integri- 
folia, 360; ovata, 365 


Ocotea Whitei, 188 

O’Neill, Fr. Hugh, Panamanian Cypera- 
ceae determined by, 180 

Orchidaceae, Panamanian, determined 

by C. Schweinfurth, 182 


a 
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Tropical Station, 175 
Oxalis (Ionoxalis) chiriquensis, 190 


Pachycormus discolor, 442 

Palmae, Panamanian, determined by 
L. H. Bailey, 180 

Panama: Collections in the provinces of 
Chiriqui, Coclé, and, by R. J. Seibert 
during the summer of 1935, 177; Con- 
tributions toward a flora of, 175, I, 
177 

Passiflora apetala, 192 

Passifloraceae, Panamanian, determined 
by E. P. Killip, 192 

Peck, Ruth E., G. T. Johnson and. Ob- 
servations on the development of the 
male gametophyte in certain mono- 
cots, 161 

Peperomia antoni, 185; liratinerve, 
186; marmoreum, 186; rivi-vetusti, 
186; Seibertii, 185; subrepens, 187; 
valliculae, 186 

Pernettya coriacea, 197 

Persea alpigena, 306 

Philostemon, 417; radicans, 425 

Philostemum, 417; 

Phinaea caripensis, 204; lacerata, 203 

Phoradendron corynarthron var. Sei- 
bertii, 187 

Picramnia polyantha, 442 

Picrasma antillana, 441 

Pigment, yellow, of lichens, effect of 
sunlight on, 212 

Piperaceae, Panamanian, determined by 
William Trelease, 185 

Platynema, 27; paniculata, 43 

Pleurothallis cardiothallis, 184; phyllo- 
cardia, 184; triangulabia, 183; 
Tuerckheimii, 184 

Plumeriopsis, 11; Ahouai, 11 

— 27; maritima, 34; virginica, 

Pocophorum, 417 

Polygala leptocaulis, 190 

Polygalaceae, Panamanian, determined 
by 8. F. Blake, 190 

Polymnia maculata, 210 

Polypodiaceae, Panamanian, determined 
by W. R. Maxon, 180 

ee astrolepis, 180; dissimile, 


Pongelion glandulosum, 499 
Powell, C. W., gift of orchid garden of, 
to Missouri Botanical Garden, 175 
Pseudosmodingium _perniciosum, 263, 
442; Pterocarpus, 263; Pterocarpus, 
500; rhoifolium, 442, 500 


Orchids at Missouri Botanical Garden Pulmonaria, 27; alpina, 107; canaden- 
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sis, 70; ciliata, 75; denticulata, 140; 
elegans, 43; elliptica, 141; glabra, 70; 
lanceolata, 88; marginata, 88; mari 
tima, 34; oblongifolia, 123; panicu- 
lata, 43; parviflora, 34; pilosa, 140; 
virginica, 70 


Q 


Quercus insignis, 187; eugeniaefolia, 
187; Seemanni, 187 


R 


Rauwolfia indecora, 12 

Rhipidopteris flabeilulata, 180 

Rhododendron catawbiense, 441 

Rhoeidiwm, 314, 341, 386; cinereum, 
387; glabellum, 387; microphyllum, 
386; Potosinwm, 387; retuswm, 387; 
rugulosum, 387 ; vestitwm, 387 

Rhoeo, development of the male gameto- 
phyte in, 162 

Rhus, 312; acutiloba, 426; albida, 331; 
allophylloides, 392, 494; americana, 
301, 330; Andrieuxii, 379, 466, 470, 
474 ; angustiarum, 332; antillana, 441; 
aprica, 332; arborea, 441; arbores- 
cens, 441; arbuscula, 332; arguta, 
332; aromatica, 342, 390, 394, 468, 
472; aromatica, 435, var. glabra, 394, 
var. mollis, 409, var. schmidelioides, 
393, var. trilobata, 399; Arsenei, 346, 
476, 482; Ashei, 340; asplenifolia, 
332; atrovirens, 332; auriculata, 332; 
bahamensis, 426; Barclayi, 350, 468 ; 
bipinnata, 339; Blodgettii, 426; bore- 
alis, 340; Cacodendron, 499; calo- 
phylla, 332; Canadense, 331; cana- 
dense, 394; canadensis, 326, var. il- 
linoensis, 394, var. serotina, 406, var. 
simplicifolia, 410; Canadensis var. 
mollis, 409, var. quinata, 413; caro- 
liniana, 340; Carolinianum, 326; caro- 
linense, 331; catawbiense, 441; Cav- 
anillesii, 441; chondroloma, 370; 
choriophylla, 378; ciliolata, 384; cis- 
montana, 332; coccinea, 331; Copal- 
lina, 316; Copallina var., 321, var. 
lanceolata, 322, var. leucantha, 321; 
copallina var. angustifolia, 322, f. 
integrifolia, 323, f. serrata, 323, var. 
arborescens, 316, f. crispa, 317, var. 
extensa, 316, var. latifolia f. angusti- 
alata, 321, f. latialata, 316, var. neso- 
phila, 316, var. salicifolia, 316; coral- 
lina, 316; Coriaria, 1, 315; costari- 
censis, 351; cotinoides, 301; Cotinus, 

300, 301; crenata, 394; crenatifolia, 
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441; divaricata, 433; diversifolia, 
423; diversiloba, 423, é. quinquifolia, 
423, f. radicans, 423; Duckeri, 371, 
488; elegans, 331, var. glauca, 331, 
var. superba, 331; elegantula, 332; 
Emoryi, 409 ; eximia, 435 ; sect. Eutox- 
icodendron, 419; filicifolia, 329; Fili- 
cina, 1, 2, 310, 311; filicina, "2, 3; 
floridana, "427; ’ Florita, 441; frutes- 
cens, 326; fruticosum, 442; Galeottii, 
348; glabra, 1, 331, 466, 468, 470, 472, 
474, var. borealis, 340, 472, var. lacini- 
ata, 399; glabra, var. cismontana, 
331, var. coccinea, 331, var. dioica, 
331, var. elegans, 331, var. hermaphro- 
dita, 331, f. laciniata, 339, var. oc- 
cidentalis, 331, var. Sandbergii, 340; 
glabra x typhina, 330; glabrum var. 
canadense, 331, var. carolinense, 331; 
gracilis, 326; Greenei, 433; gym- 
noclada, 330; Hapemanii, 332; Hart- 
manii, 344, 482; heterophyllum, 442; 
Hindsiana, 360; hirta, 326, var. dis- 
secta, 329, var. laciniata, 329, var. 
typhina, 326; Hwmile, 426; humilis, 
426; hybrida, 330; hypselodendrum, 
331; dlinoensis, 394, var. formosa, 
394; integrifolia, 356, 360, 466, 470, 
var. cedrosensis, 363, 486; integri- 
folia, 365, var. serrata, ’360; ithacensis, 
332; jaliseana, 345; juglandifolia, 
436, var. Lindeniana, "436, var. Samo, 
436; Kearneyi, 363, 484; laevicaulis, 
331; lanceolata, 322; lawrina, 415; 
Lentii, 357; lentiscifolia, 317; leu- 
cantha, 321; Leutii, 357; ‘Lindeniana, 
437; lineata, 442; lineatifolia, 442; 
littoralis, 434; sect. Lobadium, 390; 
lobata, 423; longula, 332; lucida, 441; 
ludoviciana, 332; macrophylla, 442: 
macropoda, 383, 492; macrothyrsa, 
331; media, 332; methopium, 308 ; 
metopia, 308; metopioidea, 441; Me- 
topium, 308, 348; metopiwm, 306; 
Michauxii, 324; microcarpa, 426; 
microphylla, 386, 387, 466, 468, 470, 
494, var. vestita, 387; mollis, 358; 
Muelleri, 359, 472, 484; Nelsonii, 
375, 490; nitens, 332; Nortonii, 394; 
oaxacana, 376, 472; obtusifolia, 321; 
occidentalis, 331; oreophila, 332; 
Osterhoutii, 399; ovata, 365, 468, 476, 
var. Traskiae, 368, 486; oxyacan- 
thoides, 400; Ozymetopium, 306; 
pachyrrhachis, 373; pachyrrhachis, 
375; Palmeri, 351; peregrina, 264, 
442, 499; perniciosa, 442; petiolata, 
332; pistachiaefolia, 317; polyantha, 
442; potentillaefolia, 1, 3, 311; pro- 
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fusa, 385, 492; sect. Pseudo- 
schmal 369; sect. Pseudosumac, 
343; pterocarpa, 500; Ptero 

263, 442, 500; pubescens, 420, 427; 
pulchella, 332; pulvinata, 330; pu- 
milum, 324; pyramidata, 332; querei- 
folia, 420; quinquefolia, 308; radi- 
cans, 425, var. microcarpa, 426, var, 
volubilis, 426, var. vulgaris, 426; 
refescens, 442; sect. Rhoeidium, 386: 
rhomboidea, 435; rubifolia, 349, var. 
subcordata, 349; "Rydbergii, 427; sam- 
bucina, 332; Samo, 437; Sandbergii, 
340; sanguinea, 331; sacatilis, 442; 
Scandens, 426; scandens, 426; Schied- 
eana, 380; Schiedeana, 373, 375, f. 
vestita, 374; 3 schinoides, 442; subg. 
Schmaltzia, 341; schmidelioides, 393, 
var. potosinensis, 394; sempervirens, 
377, var. pachyrrhachis, 375; Sinense, 
499 ; sorbifolia, 332; Standieyi, 358; 
striata, 436; sect. Styphonia, 355; 
suaveolens, 394; subcordata, 349; 
Succedaneum, 264, 264, 374, 442, 499; 
subg. Sumac, 315; Tepetate, 382, 490; 
terebinthifolia, 343, 353, 466, 470, var. 
Barclayi, 350, var. Loeseneri, 354, 
var. pilosissima, 351; tessellata, 332; 
tetlatin, 442; tetlatziam, 3; Tetlat- 
ziam, 1, 3, 311; Tetlazian, 1; Tozi- 
carium, 426; toxicariwm, 426; towico- 
dendra, 426; Toxicodendron, 419, 420, 
426, subsp. diversiloba, 423, var. ez- 
imia, 435, f. ‘malacotrichocarpwm, 
434, var. microcarpon, 426, var. quer- 
cifolium, 420, var. radicans, 426, f. 
radicans, 426, var. Rydbergii, 426, var. 
vulgare, 426, var. vulgaris, f. radicans, 
426, f. volubilis, 426; Toxicodendrum, 
426; sect. Trichocarpae, 315, 342, 390; 
tridentatum, 426; trilobata, 399, 466, 
var. anisophylla, 411, var. arenaria, 
408, var. glaberrima, 399, var. pilosis- 
sima, 409, var. quinata, 413, var. race- 
mulosa, 409, var. serotina, 406, 466, 
470, 472, var. simplicifolia, 410; ty- 
phina, 326, 474, 476, var. laciniata, 
329; typhina var. arborescens, 326, f. 
dissecta, 329, var. filicifolia, 329, var. 
filicina, 329, var. frutescens, 326, var. 
viridiflora, 326; typhiwm, 326; Uillo- 
sum, 426; utahensis, 410; valida, 332; 
varielobata, 423; variifolium, 442; 
Veatchiana, 442; venenata, 438; ven- 
osa, 305; Vernicifera, 263, 438; Ver- 
niz, 436, 438; verrucosa, 435; vestita, 
374, var. Ghiesbreghtii, 375; virens, 
2, 368, 377, 468, 472; viridiflora, 326, 
331, var. canadense, 326 
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INDEX 


hus, 300, 308, 310, 390, 414, 417 

Tonivodendron, 418; radicans, 427 ; 
toxicodendrum, 427; Vernia, 438 

Rio Chiriqui Viejo, 178; scene near the 
headwaters of, 177; Llanos del Vol- 
ean, seen through the gorge of, 178 

Rosaceae, Panamanian, determined by 
L. H. Bailey, 189 

Rubiaceae, Panamanian, determined by 
P. C. Standley, 208 

Rubus glaucus, 189 


8 


Sabouraud glucose agar, yeast cultures 
grown on, 584 

Saccharomyces ellipsoideus, 584; effect 
of methyl cholanthrene on growth of, 
588, on morphology of, 586; cham- 
pagne strain, 584, 587, 590; Tokay 
strain, 584 

Sandstone ledges as habitat of lichens, 
213 

Sansevieria, development of the male 
gametophyte in, 162, 163, 164 

Sapindus marginatus, 441 

Schmaltzia, 314, 341, 390; affinis, 410; 
anisophylla, 411; anomala, 409; 
arenaria, 408; aromatica, 395; Ashei, 
340; Bakeri, 400; botryoides, 400; 
cissodes, 410; cognata, 400; copallina, 
317; crataegifolia, 395; crenata, 395; 
cruciata, 411; elegantula, 400; Em- 
oryi, 409; formosa, 395; glabra, 
332; glabrata, 400; glauca, 400; 
glomerata, 400; hederacea, 411; hirta, 
326; hirtella, 400; illinoensis, 395; 
lanceolata, 323; lasiocarpa, 406; leio- 
carpa, 400; leucantha, 321; mala- 
cophylla, 409; Michauaxii, 324; mi- 
crophylla, 387; Nortonii, 395; 
obtusifolia, 321; Oregana, 411; oxy- 
acanthoides, 400; pubescens, 400; 
pulchella, 409; puwuneticulata, 411; 
quercifolia, 400; quinata, 413; race- 
mulosa, 409; ribifolia, 410; sabulosa, 
400; scaberula, 409; serotina, 406; 
serrata, 395; simplicifolia, 410; stra- 
minea, 411; suaveolens, 395; sub- 
pinnata, 400; tridophylloides, 400; 
400; trinervata, 411; virens, 

Schmalzia, 314, 341 

Schmidelia Cominia, 441 

Schweinfurth, C., Panamanian Orchi- 
daceae determined by, 182 

Seibert, Russell J., Robert E. Woodson, 
Jr. and. Collections in the provinces of 

Chiriqui, Coclé, and Panam, by R. J. 
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Seibert, during the summer of 1935, 
177 


Smith, L. B., Panamanian Bromeliaceae 
determined by, 180 

Soil, as a habitat of lichens: of glades 
and abandoned fields, 214; of dry, 
rocky, woody hills, 214; of moist 
woods, 214 

Solidagineae, 248 

Spathelia rhoifolia, 500 

Spiranthes Scopulariae, 182 

Standley, P. C., Panamanian plants de- 
termined by: Araliaceae, 196; Melas- 
tomaceae, 193; Myrsinaceae, 198; 
Rubiaceae, 208; Thymelaeaceae, 192 

Steenhamera virginica, 70 

Steenhammera, 27, 29; maritima, 34; 
virginica, 70 

Stellaria ovata, 188 

Steyermark, Julian A. 
Grindelia. III, 225 

Studies in Grindelia. III, 225 

Studies in the Anacardiaceae. 
II, 499 

Styphonia, 314, 341, 355; integrifolia, 
356, 360; mollis, 358; serrata, 360 

— effect of, on growth of lichens, 
211 


Studies in 


I, 263, 


Terebinthus Brovvnii, 308; 
305, 308 

Tetrad in certain monocots, 162, 163, 
163, 164, 174 

Tetramerium, Monograph of, and Hen- 
rya, 501 

Tetramerium, 501, 503, 508; aureum, 
533, 582; Calderonii, 519; coeruleum, 
537; costatum, 548; diffusum, 534; 
sect. Eutetramerium, 509; flavum, 
537, 550; fruticosum, 517; genicu- 
latum, 537; glandulosum, 532, 582; 
glutinosum, 522; gualanense, 537, 
553; Hillii, 515; Hintonii, 524; his- 
pidum, 511, 527, 572, 580, 582, var. 
Greenmanii, 531; jasminoides, 537; 
Langlassei, 523; latifolium, 538; lep- 
tocaule, 516; macrostachyum, 520; 
montevidense, 538; multiflorum, 538; 
nemorum, 521; nervosum, 511, 570, 
578, 580, 582, var. acuminatum, 568, 
var. angustifolium, 512; nervosum 
var. hispidum, 527; occidentale, 538; 
odoratissimum, 538; oleaefolium, 538; 
ovalifolium, 518; ovatum, 513; pa- 
niculatum, 538; platystegium, 535, 
574, 582 ; polystachyum, 525; racemu- 
losum, 538; rubrum, 536; scabrum, 

532; scorpioides, 538, 546, 554, 561; 


Brownei, 
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sessilifolium, 522; sessilifoliwm, 538; 
Standleyi, 514; stipulaceum, 538; 
tenuissimum, 526; sect. Torreyella, 
509, 535 

Tetramerium, 508, 537, 544 

Thalictrum podocarpum, 188 

Thevetia Ahouai, 11; nitida, 11 

Thouinia acuminata, 263 

Thuraria, 226 

Thymelaeaceae, Panamanian, deter- 
mined by P. C. Standley, 192 

Tonduzia macrantha, 12 

Toxicodendron, 1, 417; aboriginwm, 434; 
Altissimum, 499; Andrieueii, 379; 
Arboreum, 441; arizonicum, 425; 
biternatum, 435; Blodgettii, 425; 
comarophyllum, 422; compactum, 420; 
copallinum 317, var. latifoliwm, 317; 
coriaceum, 422; Crenatwm, 342, 390, 
395; cuneatum, 395; desertorum, 425; 
divaricatum, 433; diversiloba, 422; 
dryophilum, 423; eximium, 435; 
fothergilloides, 425; Glabrum, 425; 
glabrum, 332; goniocarpum, 425; 
hesperium, 425; Hindsianum, 360; in- 
tegrifolium, 360; isophyllum, 423; 
laetevirens, 425; lawrinwm, 415; Len- 
tii, 357; lobadioides, 423; longipes, 
425; macrocarpum, 425; macrophyl- 
lum, 442; magnum, 425; microphyl- 
lum, 387; molle, 358; monticola, 
420; Negundo, 425; oxycarpum, 423; 
phaseoloides, 425; Pinnatis, 438; Pin- 
natum, 438; potentillifolium, 3, 311; 
pubescens, 420, 425; pumilum, 324, 
425; punctatum, 425; quercifolia, 420, 
498 ; radicans, 419, 425, 498, var. di- 
varicata, 433, var. eximia, 435, var. 
littoralis, 434, var. verrucosa, 435; 
radicans var. microcarpa, 425, var. 
normale, 425, var. volubile, 425; rhom- 
boidewm, 435; rubifoliwm, 349; rufes- 
cens, 425; Rydbergii, 425; Schiede- 
anum, 381; sempervirens, 377; Ser- 
ratum, 425; striata, 436, 496; tere- 
binthifolium, 353; Tosxicodendron, 
420; trilobatum, 400; triphylliwm, 
425, var. trilobatum f. glaberrimum, 
400; typhinwm, 326; vaccarum, 423; 
vacicarum, 423; vernicifera, 263; 


sect. Vernix, 436; Vernix, 436, 438, 
466, 468, 470, 474; Vernia, 438; ver- 
rucosum, 435; Volubile, 425; Vulgare, 
425 

Toxicodendron, 310, 314, 390, 419 
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Tradescantia: hirsutiflora, 174, and T, 
paludosa, 167, development of male 
gametophyte in, 161; unnamed hy- 
brids, development of male gameto- 
phyte in, 161, 174 

Tree trunks, as a habitat of lichens, 215 

Trelease, William, Panamanian plants 
determined by: Loranthaceae, 187; 
Piperaceae, 185 

— America, collecting plants in, 

7 

Turpinia, 314, 341, 390; aromatica, 395; 
glabra, 395; pubescens, 395; suaveo- 
lens, 395 


Vv 


Vacuoles in Tradescantia gametophyte, 
165, 171, 174 

Valle de Anton, 179, view into, from 
southern rim, 179 

Vallesia antillana, 13; Baileyana, 14; 
flexuosa, 14; glabra, 13; montana, 15 

Vernia, 418, 436 

Vincetoxicum chiriquense, 199 

Vriesia subsecunda, 181 


w 


Water courses, beds of, as a habitat of 
lichens, 215 

Weinmannia pinnata, 189 

Wimmer, F. E., Panamanian Lobelia- 
ceae determined by, 209 

Williams, Louis O. A monograph of the 
genus Mertensia in North America, 17 

Winkleria, 27 

Wood, old and decaying, as a habitat of 
lichens, 215 

Woodson, Robert E. Jr. New or other- 
wise noteworthy Apocynaceae of trop- 
ical America, V, 11; and ° 
Seibert. Contributions toward a Flora 
of Panama. I. Collections in the prov- 
inees of Chiriqui, Coclé, and Panam, 
by R. J. Seibert during the summer of 
1935, 175 


Yeasts, Some effects of methyl cholanth- 
rene on the morphology and growth 
of, 583 
Z 


Zymonema dermatitidis, 584 
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